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Dear Mr. Cavanaugh:
Forwarded herewith are 20 copies of the final report for the 21 lakes and ponds study.
While discrete management recommendations for each lake and pond are contained in the
report, there are several which pertain to the program as a whole that should be
mentioned.
1. When we started the project, little or no water quality or other information was
available regarding the waterbodies. To assure that such a lapse in information
does not take place in the future, we have recommended that every waterbody be
regularly monitored. It is our opinion that this should continue, even if it is at a
minimum level of effort.
2. We also recommend periodic review of the contents of this report, particularly the
management recommendations, in light of the results of monitoring efforts, and the
benefits or lack thereof that have resulted from implementation of management
efforts. This could be accomplished on a regional basis once every five years.
3. We previously requested that feedback from the regions be provided to us, in order
that we may more effectively "tune" the program to individual recommendations
and needs. To this date we have received little comment on the work that was
implemented in 1988, Feedback is an important aspect of management which
should be focused on annually. If, for example, a supervisor is dissatisfied with the
results of harvesting, the reasons need to be defined so that any generic weakness in
the basic concepts of the type of work, or manner in which it is conducted, does not
continue through future management efforts. Additionally, improved records
keeping is also recommended to facilitate both annual and five year reviews.
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Eugene F. Cavanaugh Page 2 July 24, 1989
It has been our pleasure to undertake such a study and to have directly coordinated with
personnel from your office and the Division of Forests and Parks. My personal thanks to
David Clark for his enthusiastic support in the final stages of the work.
As always, we look forward to working with your office on other aspects of this or other
projects. Please do not hesitate to call us in the future.
Sincerely,
JASON M. CORTELL and ASSOCIATES INC.
Carlton L. Noyes
Vice President - Environmental Sciences
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INTRODUCTION
Under contract to the MASSACHUSETTS DEPARTMENT OF ENVIRON-
MENTAL MANAGEMENT (DEM), JASON M. CORTELL and ASSOCIATES
INC. (CORTELL), has conducted evaluations of 21 Lakes and Ponds within the
Commonwealth. This project is part of a statewide program to improve and
optimize recreational opportunities at lakes and ponds operated by DEM.
This document pertains to the diagnostic and management evaluations of
20 lakes and ponds within or adjacent to state-owned forests and parks. A
data report (Appendix A) was also generated to address surface and
groundwater quality at Walden Pond.
The lakes and ponds included in the project are:
Region 1
Watson Pond
Cleveland Pond
Big Bear Hole
Leach Pond
New Long Pond
Region 2
Stearns Pond
Berry Pond
Frye Pond
Whitehall Reservoir
Region 3
Lake Dennison
Long Pond
Whitehall Pond
Thompson Pond
Eames Pond
Howe Pond
Region 4
Location
Taunton
Abington
Taunton
Easton/Sharon
Plymouth
Location
North Andover
North Andover
Andover
Hopkinton
Location
Winchendon
Rutland
Rutland
Spencer
Paxton
Spencer
Location
Dean Pond Brimfield
Ruggles Pond Wendell
Robinson Swimming Area Agawam
Laurel Lake Warwick
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Region 5 Location
Mauserts Pond Clarksburg
Figure 1 illustrates the location of each of the 20 ponds or lakes within the
five Statewide regions. The studies consisted of evaluations for the following ,
parameters:
Lake and Pond Uses
Bathymetric Measurements
Morphometric Measurements
Hydrologic Computations
Sediment Examinations
Water Quality Analyses
Phytoplankton Analyses
Aquatic Vegetation Surveys
Lake and pond uses were examined as a means of clearly defining existing
recreation patterns and determining the potential for future changes.
Bathymetric and morphometric measurements were conducted to determine
the lake and pond depths and volumes. The hydrologic computations were
conducted to determine lake and pond flushing rates and retention times and
to determine refilling time, should the recommendation be to drawdown or
completely empty a waterbody. Sediments were examined to determine the
condition of each lake and pond bottom.
Water quality and phytoplankton were analyzed to determine overall water
quality and to establish baseline conditions. Appendix B lists applicable water
quality standards for parameters evaluated. From these data, limitations on
recreational uses were also evaluated. Aquatic vegetation surveys were
performed to determine the presence and extent of nuisance levels of plants.
These examinations resulted in the recommendation of the appropriate
short-term and long-term management alternatives included in this
document. The specifications for implementation are presented under
separate cover.
1-2
Region 2
6 Frye Pond
7 Stearns Pond
8 Barry Pond
Region 1
1 New Long Pond
2 Big Bearhole Pond
3 Watson Pond
4 Leach Pond
5 Cleveland Pond
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Region 5
20 Mauserts Pond 16 Dean Pond
17 RoDinson Swimming
18 Laurel Lake
19 Ruggles Pond
--H ±-
RegionS
V
9 Lake Dennison "-
10 Whitehall Pond
11 Long Pond
12 Eames Pond
13 Whitehall Reservoir
14 Thompson Pond.
15 Howe Pond
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Appendix C contains a generic overview of the procedures by which the
recommended management alternatives may be implemented. Included in
Appendix C is a regulatory overview of the permits necessary to implement
the management alternatives. The overview describes general time frames
required for permit review, recommended information to be provided in the
permit applications, and lists of the regional permitting agencies.
Manufacturers information for a number of chemical and mechanical control
products are contained in Appendix D. Blank copies of the permit application
forms discussed in Appendix C are contained in Appendix E.
The management alternatives that are discussed in the appendices include:
Mechanical Weed Harvesting
Chemical Weed and Algae Control
Lake Drawdown
Flow Circulation Devices
Liming
Use of Coagulants
Bottom Sealing
Dredging
Water Quality Monitoring
Water Shading
The estimated 1989 costs for chemical or mechanical weed control and
chemical algae control are provided at the end of each section for the
recommended management alternatives.
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1.0 DIAGNOSTIC EVALUATION - REGION 1
1.1 REVIEW OF LAKE AND POND USES
A review of present and anticipated recreational uses of each lake and pond
was conducted through interviews with the Regional Supervisor. Using nine
recreational use categories, the levels of recreation were assessed. From
those data a determination was made as to the most appropriate management
alternative(s) that could be implemented. The use matrix is presented in
Table 1-1.
Future use changes, either by reduction or increase in facilities, were also
examined. Within Region 1, there are no plans to alter present facilities that
would require additional management other than described in Section 1.2.
The lakes and ponds within Region 1 evaluated in this study included:
Watson Pond
Cleveland Pond
Big Bear Hole
Leach Pond
New Long Pond
1.1.1 Bathymetric Measurements
The bathymetry of each lake or pond was measured with a recording
fathometer. Measurements were then plotted to confirm or revise existing
bathymetric maps or to prepare new maps. The resulting bathymetric maps
are presented in Figures 1-1 through 1-5.
1.1.2 Morphometry
Measurements of certain morphometric parameters for each lake and pond
system are required for hydrologic computations. The relevant morphometric
data are contained in Table l-II.
1-1
Table 1-1
REGION 1 USE MATRIX
Boat Water
Name Access Boating Swimming Skiing
Ice
Fishing Fishing Skating Camping Aesthetic
Watson Pond
Cleveland Pond
Big Bear Hole
Leach Pond
New Long Pond
Cartop
Cartop
Cartop
Cartop
Cartop
1
1
1
1
1
2
0
1
0
2
0
0
0
0
0
1
2
2
3
1
1
1
1
3
1
0
1
1
1
1
0
0
1
0
2
1
2
1
3
3
0 = none
1 = light
2 = moderate
3 = heavy
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Table 1-H
MORPHOMETRY - REGION 1
Lake/Pond
Watson Pond
Cleveland Pond
Big Bear Hole
Leach Pond
New Long Pond
Drainage
Area
(acres)
506
1,677
646
986
64
Average
Depth
(feet)
6.5
2.0
8.0
3.0
3.0
Maximum
Depth
(feet)
11
11
12
5
6
Lake
Area
(acres)
68
88
30
110
23
Volume
(millions
of ft3)
19.25
7.67
10.45
14.37
3.00
1.1.3 Hydrologic Budgets
The long-term average monthly streamflow and ten year, seven day average
monthly low flow (Qy-io)* which certain lakes and ponds may expect to
receive, have been computed.
Streamflow and low flow estimates were determined generally through the use
of available data. In Region 1, monthly average and low flow values obtained
from the Environmental Impact Report for the Quail Ridge/Cannon Forge
Development (JASON M. CORTELL and ASSOCIATES INC., 1986), and the
Wrentham Facility Plan Update (Weston & Sampson Engineers, 1987). These
studies were used to calculate monthly average and low flows for nearby
Leach, Watson, Cleveland, and Big Bear Hole Ponds. The Wrentham average
monthly streamflow data were increased proportionate to the 1.66 cfsm value
as determined in the Quail Ridge study. The Quail Ridge water budget
JASON M. CORTELL and ASSOCIATES INC. August, 1986. Final
Environmental Impact Report fMEPAl Environmental Assessment
(Town of Sharon. MA). Prepared for Skanco Sharon-Foxboro
Development Inc.
Weston & Sampson Engineers. 1987. Wastewater Facility
Plan-Update. Prepared for the Town of Wrentham, MA.
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for water year 1981, a dry year, was used to estimate monthly low flow for
the area. These monthly low flow proportions were further adjusted for the
summer months to reflect low flow data contained in the USGS Hydrologic
Atlas for the Taunton, MA area.
Average monthly streamflow values for New Long Pond were derived from the
USGS Hydrologic Atlas water budget for the Plymouth, MA area. Low flow
data were taken from the same source to obtain monthly Q7_io estimates.
Monthly flushing rates and retention times for each lake were also computed
and are contained in Tables l-III through l-VH.
1,1.4 Sediment Examinations
To determine the need for dredging a waterbody or portions thereof, lake and
pond bottoms were probed. The probes were conducted from a boat to the
point of refusal, which was the greatest depth to which the probe could be
hand pushed. The depth of sediment and type of sediment (sand, gravel, rock,
or muck) were also recorded.
Sediments in Watson Pond were found to be highly organic and the probing
indicated they were in excess of three feet deep, transitioning to sand and
gravel deposits closer to the shore.
The maximum sediment depth in Cleveland Pond was three feet and graded to
less than one foot in areas where gravel and rock were located in the Pond's
northern arm. The deepest mud was found in the western arm.
Big Bear Hole Pond contained approximately one foot of organic mud over a
sand and gravel bottom. No extensive mud deposits were found.
Leach Pond contained extensive mud deposits in excess of 10 feet in depth.
The natural bottom was not located.
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Table 1-m
HYDROLOGY OF
WATSON POND
Month
OCT
NOV
DEC
JAN
FED
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.31
0.32
2.95
2.48
2.34
2.54
2.69
1.41
0.50
0.21
0.20
0.25
Monthly
Low Flow
cfs
0.21
0.2
0.12
0.06
0.77
1.64
1.08
0.78
0.32
0.12
0.12
0.09
Flushing
Rate
0.04
0.04
0.40
0.33
0.32
0.34
0.36
0.19
0.07
0.03
0.03
0.03
Retention
Time
23.96
23.21
2.52
3.00
3.17
2.92
2.76
5.27
14.86
35.37
37.14
29.71
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Table 1-IV
HYDROLOGY OF
CLEVELAND POND
Month
OCT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
1.02
1.07
9.8
8.23
7.78
8.44
8.93
4.69
1.65
0.71
0,66
0.84
Monthly
Low Flow
cfs
0.71
0.66
0,39
0.18
2.57
5.42
3.59
2.59
1.05
0.39
0.39
0.29
Flushing
Rate
0.34
0.36
3.31
2.78
2.63
2.85
3.02
1.59
0.56
0.24
0.22
0.28
Retention
Time
2.90
2.76
0.30
0.36
0.38
0.35
0.33
0.63
1.79
4.17
4.48
3.52
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Table 1-V
HYDROLOGY OF
BIG BEAR HOLE POND
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.40
0.41
3.78
3.17
3.09
3.25
3.44
1.79
0.64
0.27
0.25
0.32
Monthly
Low Flow
cfs
0.27
0.25
0.15
0.07
0.99
2.09
1.38
0,99
0.40
0.15
0.15
0.11
Flushing
Rate
0.10
0.10
0.94
0.79
0.77
0.81
0.85
0.44
0.16
0.07
0.06
0.08
Retention
Time
10.08
9.84
1.07
1.27
1.31
1.24
1.17
2.25
6.30
14.94
16.13
12.60
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Table 1-VI
HYDROLOGY OF
LEACH POND
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.60
0.63
5.76
4.84
4.57
4.96
5.25
2.76
0.97
0.42
0.39
0.49
Monthly
Low Flow
cfs
0.42
0.39
0.23
0.11
1.51
3.19
2.11
1.52
0.62
0,23
0.23
0.17
Flushing
Rate
0.11
0.11
1.04
0.87
0.82
0.89
0.95
0.50
0.17
0.08
0.07
0.09
Retention
Time
9.24
8.80
0.96
1.15
1.21
1.12
1.06
2.01
5.72
13.20
14.22
11.32
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Table l-VH
HYDROLOGY OF
NEW LONG POND
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.13
0.13
0.18
0.20
0.23
0.30
0.26
0.19
0.16
0.12
0.12
0.13
Monthly
Low Flow
cfs
0.04
0.04
0.06
0.07
0.08
0.10
0.09
0.07
0.06
0.04
0.04
0.04
Flushing
Rate
0,11
O.ll
0,16
0,17
0,20
0.26
0.22
0.16
0.14
0.10
0.10
0.11
Retention
Time
8.92
8.92
6.44
5,80
5.04
3.87
4.46
6.10
7.25
9.66
9.66
8.92
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New Long Pond contained an organic layer of mud ranging from less than one
half foot to two feet in depth. The mud was over a sandy silty bottom and
found throughout the Pond.
1.1.5 Water Quality Analyses
/
Water quality sampling and analyses were conducted on three occasions during
the summer of 1986 at each pond. Sample stations were selected based on the
number and permanence of tributaries, depth and configuration of the
waterbody, and location of recreational sites. Sample locations for each
waterbody are illustrated in Figures 1-6 through 1-10. Water quality data are
contained in Tables 1-VTII through 1-XH.
The reader is referred to Appendix B for the applicable water quality
standards or criteria.
1.1.6 Phytoplankton Analyses
Samples of phytoplankton (algae) were collected at each lake station together
with water quality samples. The phytoplankton samples were field preserved
with iodine/potassium iodide solution and concentrated, where necessary, at
the laboratory in a Sedwick Rafter Funnel. Enumeration was then conducted.
The phytoplankton in Watson Pond consisted of bluegreen species in particular
and lesser amounts of green algae and diatoms. The dominant species were
the bluegreens including Anabaena sp and Microcvstis aerueinosa.
Scenedesmus ouadricauda. Pediastrum sp, and Staurastrum sp , green algae,
were also common. The diatoms included Tab ell aria fenestrata and Diatoma
sp. At the swimming beaches, the dense phytoplankton growth was the partial
reason for the violation of the regulation which requires a minimum visibility
of 4 feet. Brown water color was the other reason that Secchi Disc visibility
was consistently less than 4 feet (averaging 2,5 feet). Filamentous algae was
present in large mats in the Pond's upper areas away from the beach.
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Table 1-Vffl
WATER QUALITY DATA
WATSON POND
TAUNTON, MA
Round 1 Round 2
7/19/86 8/6/86
1 2 3 1 2 3
Ammonia(mg/l) <0.0l <0.0l <0.01 <0.1 <0.1 <0.1
Apparent Color 55 55 45 50 55 55
(PCCU)
True Color (PCCU) 18 23 18 26 36 20
Nitrate (mg/1) 0.023 0.029 .019 .038 .021 .013
pH (mg/1) 6.7 6.8 7.0 6.3 6.8 6.7
Phosphate (mg/1) .039 .022 ,028 .051 .031 ,035
Rounds
9/10/86
1 2 3
0.8 0.5 0.5
75 75 100
75 50 50
0.0 0.5 0.5
5.8 6.0 6.0
.32 <0.2 <0.2
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
6.8 7.2 7.7 13 13 13
25,600 14,500
17 17
2,000 3,000
17
Turbidity (mg/1) 4.7 9.6 4.3
Table 1-K
WATER QUALITY DATA
CLEVELAND POND
ABINGTON, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Total
1
<0.01
120
70
<0.015
6.9
0.029
Round 1
6/18/86
2
<0.01
152
115
<0.019
6.4
0.014
3
N
O
F
L
O
W
1
0.5
100
75
0.5
5.9
<0.2
Round 2
8/11/86
2
0.5
100
75
0.5
6.5
<0.2
3
1.2
500
250
1.0
6.2
0.32
1
0.5
100
75
1.0
6.1
0.23
Round 3
9/10/86
2
0.7
125
75
1.0
6.1
<0.2
3
0.7
100
100
1.0
5.9
<0.2
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
9.6 8.9 34 34 34
2,000 5,000
34
0
34
0
34
0
Turbidity (mg/1) 2.5 4.5 0.2
Table 1-X
WATER QUALITY DATA
BIG BEAR HOLE POND
TAUNTON, MA
Round 1 Round 2
6/25/86 8/5/86
1 2 3 1 2 3
Ammonia(mg/l) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Apparent Color 36 75 97 <5 75 45
(PCCU)
True Color (PCCU) 18 41 23 <5 15 <5
Nitrate (mg/1) 0.10 0.11 0.28 0.07 0.25 0.42
pH (mg/1) 7.1 6.3 6.2 7.0 6.7 9.5
Phosphate fmg/1) <0.01 0.04 0.03 <0.01 0.13 0.11
Round 3
9/10/86
1 2 3
<0.1 <0.1 <0.1
25 25 25
0 0 5
0.0 0.0 0.0
6.1 6.2 6.3
<0.2 <0.2 0.2
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
18
20
14 20
40
12
200
41
30
21
20
17 17 34
0 200 300
Turbidity (mg/1) 0.4 0.3 0.4
Table 1-XI
WATER QUALITY DATA
LEACH POND
EASTON/SHARON, MA
Round 1 Round 2
6/17/86 8/6/86
1 2 1 2
Ammonia(mg/l) < 0. l
Apparent Color 32
(PCCU)
True Color (PCCU) 10
Nitrate (mg/1) <0.0125
pH (mg/1) 6.2
Phosphate (mg/1) <0.01
Total
<0.1
30 65
15 35
N 0.019 0.038
O
6.3 6.0
F
L <0.01 <0.01
O
W
Rounds
9/9/86
1 2
<0.1
20 50
0 15
0.0 0.0
6.5 6.4
<0.2 <0.2
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
3.2
0
0
4.8
100
5.0
200
34 17
Turbidity (mg/1) 0.3 0.4
Table l-xn
WATER QUALITY DATA
NEW LONG POND
PLYMOUTH, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Total
Round 1
6/24/86
1
<0.1
5
<5
<0.0125
6.0
<0.01
2
N
O
F
L
O
W
1
<0.1
<5
<5
0.07
5.6
<0.01
Round 2
8/5/86
2
<0.1
<5
<5
0.09
5.6
<0.01
Rounds
10/8/86
1
0.6
_
-
0.0
5.4
0.012
2
0.5
_
-
0.0
6.2
0.01
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
3.2
10
1.8
70
2.0
110
17
0
17
0
Turbidity (mg/1) 1.0 1.4
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In Cleveland Pond, algae populations consisted of two bluegreen species.
Microcvstis aerugihosa and Anabaena sp were the dominant algae. Spirogyra
sp, a green algae, and Dinobrvon sp, a golden brown algae, were present at
lower concentrations. Other species present included Ankistrodesmus sp,
Asterionella formosa. Tabellaria sp, Pediastrum sp, Staurastrum sp, and
fieenedesmus sp. Algae analyses conducted in 1975 indicated green algae and
flagellated algae to be equally distributed. Amorphous matter was very
abundant. Presently, visibility in Cleveland Pond does not meet the minimum
visibility standard of 4 feet for swimming because of intense water coloration
and phytoplankton populations.
Big Bear Hole Pond contained bluegreen algae as the dominant forms and
green algae as siabdominant species. Microcystis aeruginosa and Anabaena sp
were the dominant species. Green algae included Staurastrum sp, Pediastrum
sp, Coelastrum sp, Sphaerocvstis sp, and Micrasterias sp. Flagellated algae
including Trachelomonas sp, Eudorina sp, and Phacus sp were also present.
Algae analyses conducted by the Division of Water Pollution Control (DWPC)
in 1983 were similar in composition and density. The algae in Big Bear Hole
Pond did not appear to limit swimming since visibility averaged 5 feet
(maximum of 6 feet) during the investigations.
Leach Pond was found to contain low concentrations of bluegreen (Microcvstis
aeruginosa. Anabaena sp), green fPhvtoconis sp, Staurastrum sp, Pediastrum
sp, Chlorella sp), diatoms (Tabellaria fenestrata. Asterionella formosa), and
flagellated algae fTrachelomonas sp, Peridinium sp). Algae density between
the various groups was evenly distributed with no clear dominance and total
counts not exceeding 800 cells per milliliter. Water clarity was affected more
by coloration than by algae density. Visibility extended to the pond bottom.
Filamentous algae were present in localized mats.
New Long Pond contained faluegreen algae fAnacystis sp, Mougeotia sp), green
algae fPediastrum sp, Chlorella sp), and diatoms fSvnedra sp, Asterionella
formosa). Low cell densities (400 cells per milliliter) and no clear dominance
were present. Visibility to the pond bottom was unimpeded throughout the
pond.
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1.1.7 Aquatic Vegetation
To determine the presence and extent of aquatic vegetation in each
waterbody, surveys were conducted during each water quality sampling
period. Mapping was conducted to identify the locations and extent of the
various plant species in each waterbody. The results of these surveys are
illustrated in Figures 1-11 through 1-15. A key to species is presented in
Table 1-XIH following the figures.
A dense growth of fragrant waterlily, spatterdock, fanwort, and several
species of marginal pond vegetation was reported in Watson Pond. Generally,
the plants did not extend deeper than the 8 foot depth as intense water color
and algae growth limits plant growth. Relatively weed-free conditions were
found in the pond center, DEM staff has maintained vegetation at a low level
in the swimming beach area by hand removal. Chemical control of aquatic
plants has occurred in the past.
Cleveland Pond contained very dense plant growth throughout its area.
Particularly common were plants such as fanwort, American elodea,
watershield, fragrant waterlily, watermeal, and duckweed. Summer use with
cartop boats has been limited by the dense weed growth. Fishing access would
be considerably improved with a weed reduction program.
Big Bear Hole Pond was totally infested with milfoil and coontail. The density
of plants has severely restricted shoreline fishing and has been the cause of
complaints from area residents. Vegetation control around the shoreline and
at residence waterfronts would be desirable. Since there were no authorized
swimming facilities, no further control appears necessary.
Leach Pond was infested throughout its area with fragrant waterlily,
spatterdock, bladderwort, and numerous other plants. Vegetation was
particularly dense in the lower end where public access was easiest and fishing
pressure greatest. Control of vegetation, in the lower end only, would
improve public accessability and general aesthetics.
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Table 1-XJTI
AQUATIC VEGETATION SURVEY
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
Scientific Name
Potamogeton robbJnsii
Ceratophyllum demersum
Potamogeton Richardsonii
VaTH Siberia americana
Mvriophvllum heterophvllum
Nuphar advena
Polygonum amphibium
Elodea canadensis
Nymphaea odorata
Tvpha latifolia
Brasenia schreberi
Isoetes sp
Utricularia SP
Musci
Graminea
Decodon verticillatus
Cabomba caroliniana
Sagittaria latifolia
Scirpus sp
Potamogeton natans
Pontederia cordata
Wolffia columbiana
Lemna minor
yema
Nitella
Nvmphaea tuberosa
Naias flexilis
Potamogeton diversifolius
Eleocharis acicularis
Eriocaulon sp
Potomogeton amplifolius
Common Name
Fernleaf Pondweed
Coontail
Richardson Pondweed
Wild Celery
Variable Milfoil
Spatterdock
Filamentous Algae
Water Smartweed
American Elodea
Fragrant Waterlily
Common Cattail
Watershield
Quillwort
Bladderwort
Moss
Grass
Water Willow
Fanwort
Arrowhead
Bulrush
Floatingleaf Pondweed
Pickerelweed
Watermeal
Duckweed
Water Starwort
Nitella
White Waterlily
Slender Naiad
Snailseed Pondweed
Slender Spikerush
Pipe wort
Largeleaf Pondweed
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Dominant species such as fragrant waterlily, watershield, and bladderwort
were observed at New Long Pond. Vegetation was most common along the
west side at the swimming facilities. Control of vegetation in the swimming
areas would be beneficial to facility uses.
1.2 MANAGEMENT RECOMMENDATIONS — REGION 1
The following is a list of management practices and recommendations for
short- and long-term activities and the basis for those recommendations.
Region 1 waterbodies that have been investigated and for which management
recommendations have been provided include:
Watson Pond
Cleveland Pond
Big Bear Hole
Leach Pond
New Long Pond
Table l-XIV presents an overview of problem areas within these waterbodies.
Methods by which the recommendations can be implemented are contained in
Appendix C.
1.2.1 Management Recommendations for Watson Pond, Taunton
Short Term:
- Chemically control algae.
- Chemically or mechanically control weeds closest to the beach.
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Table 1-XIV
REGION 1 PROBLEM AREAS
Floating
Water Max. Average Islands
Body Algae Weeds Depth Depth Color (Bottom)
Watson Pond P-3 2-OA 11 ' 6.5 ' 3 0
Cleveland Pond F-2 3-QA 11 ' 2 ' 3 0
Big Bear Hole F-2 P-3 3-OA 12 ' 8 ' 2 0
Leach Pond F-2 3-OA 5 l 3 ' 2 0
New Long Pond F-2 1-S 6' 31 0 0
0 = none
1 = light
2 = moderate
3 = severe
F = filamentous
P = planktonic
S = shoreline
OA = overall
UK = unknown
NA *= not applicable
Poor Septic
Leeches Circulation Leachate
UK UK 2
NA NA 2
NA NA UK
NA NA UK
UK UK UK
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Long Term:
- Harvest vegetation in boat lanes from the access point into the Pond,
for improved fishing access, should aquatic vegetation become
severe. Figure 1-16 illustrates proposed harvesting areas.
- Maintain the present "cartop boat only" policy.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters:
Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
The use of Watson Pond has been limited to two sites - the State Hospital
(which maintains its own facility) and the State Park. As there is no formal
boat access, site and water use is limited to shoreline fishing, fishing from
cartop boats, and swimming at the State operated beach.
There is no need at present for overall weed control. Nominal harvesting or
chemical applications would improve beach conditions. Should the moderate
weed growth become more severe, cutting of boat lanes to improve fishing
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access would be worthwhile. Naturally occurring water color agents from the
adjacent wetlands will continue to limit recreational use. Should the color
condition become more problematic, a more engineered solution can be
considered, such as physically separating the beach from the Pond and
controlling water quality by methods similar to those in a pool.
Therefore, given the present use of the facility and the limitations on its
expansion, only limited vegetation and algae control is necessary.
Cost:
The total estimated 1989 costs for weed and algae control in Watson Pond are:
Chemical weed control $31,000.00 with SONAR
Chemical algae control 2,000.00 vrilh Aqvsazine
Mechanical weed harvesting 4,000.00
1.2.2 Management Recommendations for Cleveland Pond, Abington
Short Term:
- Cut boat lanes for better access. Figure 1-17 illustrates
recommended harvesting areas within Cleveland Pond.
Long Term:
- Maintain the present "cartop boat only" policy.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters:
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
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Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
While Cleveland Pond has heavy growth of aquatic vegetation over all its
surface and moderate growth of filamentous algae, there is no primary
recreation allowed nor contemplated in the near future, despite the demand.
Severe water color problems have reduced transparency below the State
required minimum. This will prohibit the Pond's use as a natural swimming
area unless a pool-type facility is constructed, where a swimming area is
bermed-off from the remainder of the Pond and the water treated and
filtered separately.
Cleveland Pond is best suited, therefore, for its present passive uses and
fishing and for the enhancement of cartop boat access.
Cost:
The total estimated 1989 costs for weed and algae control in Cleveland Pond
are:
Chemical weed control $17,000.00 with SONAR
Chemical algae control 4,000.00 with Aquazine
Mechanical weed harvesting 5,000.00
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1.2.3 Management Recommendations for Big Bear Hole, Taunton
Short Term:
- Harvest the shoreline vegetation to reduce weed problems to
shoreline fishermen. Or,
- Chemically treat shoreline areas for aquatic weed growth.
- Mechanically or chemically remove weed growth in front of the
cottages at the upper end of the waterbody.
Areas within Big Bear Hole where harvesting is proposed are presented in
Figure 1-18.
Long Term:
- Drawdown.
- Maintain the present "cartop boat only" policy.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
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Basis For Recommendations:
Big Bear Hole has been utilized only by shoreline and cartop fishermen and by
the residents of several cottages at the upper end of the waterbody. There
has been no swimming authorized by DEM, nor is any contemplated.
Therefore, moderate vegetation controls are the only recommended action.
Cost:
The total estimated 1989 costs for weed and algae control in Big Bear Hole
are:
Chemical weed control $13,000.00 with SONAR
14,000.00 with 2,4-D
Chemical algae control 800.00 with Aquazine
Mechanical weed harvesting 4,000.00
1.2.4 Management Recommendations for Leach Pond, Easton/Sharon
Short Term:
- Mechanically or chemically control aquatic vegetation in the lower
end near the dam for improved fishing, aesthetic appearance and
cartop boating. Areas to be harvested are shown on Figure 1-19.
- Mechanically cut lanes into the upper end for improved fishing
access.
Long Term:
- Maintain the present "cartop boat only" policy with access
improvements.
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- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Leach Pond is a heavily vegetated waterbody also with heavy algae growth.
The Pond also has an excellent fishery and many large fish have been landed
from its waters. Fishing pressure is heaviest in the winter when the
vegetation growth is lowest.
As weed and algae growth increases in the summer, fishing drops off. Uses of
the Pond include ice, shoreline, and cartopboat fishing and passive recreation
around the lower end where rhododendron and other flowering shrubs are
present. Although water clarity was acceptable with low to moderate color,
there is a deed restriction on swimming. Additionally no formal picnics are
allowed.
Leach Pond therefore, does not presently nor could it in the future support an
active recreational facility. Remedial action at this Park should be limited to
an improvement of aesthetic appearance and cartop fishing access and water
quality monitoring.
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Cost:
The total estimated 1989 cost for weed control in Leach Pond is:
Chemical weed control $32,220.00
Mechanical weed harvesting 6,050.00
1.2.5 Management Recommendations for New Long Pond, Plymouth
Short Term:
- Mechanically or chemically control aquatic vegetation around the
swimming area. Figure 1-20 illustrates areas where harvesting is
recommended.
- Chemically control algae in the entire Pond.
•v
Long Term:
- Consider the construction of a well to supplement water during low
flow years.
- Deepen the Pond by pumping it dry and excavating mud and sand in
the dry. This option may not be possible due to the suspected
presence of threatened and endangered species, however.
Confirmation of their status must be made prior to implementation
of this activity.
- Maintain the present "cartop boat only" policy.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
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Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
New Long Pond is heavily used for swimming along its eastern shoreline. It is
moderately infested with aquatic vegetation and algae throughout its area.
Cartop boat access is the only allowed boating activity. Presently, vegetation
poses a moderate impediment to boat movement.
The Pond has not been stocked and the extent of the fishery is not known.
The waterbody is groundwater controlled and downstream water use during
dry summers has resulted in significant lowering of the Pond surface. While
there has been no confirmation of leeches, it is possible that they are
present. Threatened and endangered species of vegetation may be present
around the shoreline.
In the short-term, either mechanical or chemical control of vegetation is
warranted. Chemical control of algae is also needed. Long-term
improvements to the Pond would be realized by pumpout and excavation in the
dry to deepen and reshape the beach bottom for better swimming in dry years.
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Cost:
The total estimated 1989 costs for weed and algae control in New Long Pond
are:
Chemical weed control $6,000.00 with SONAR
Chemical algae control 2,000.00 with Aquazine
Mechanical weed harvesting 3,000.00
1-49
JASON M. CORTELL AND
ASSOCIATES INC.
2.0 DIAGNOSTIC EVALUATION - REGION 2
2.1 REVIEW OF LAKE AND POND USES
A review of present and anticipated recreational uses of each lake and pond
was conducted through interviews with the Regional Supervisor. Using nine
recreational use categories, the levels of recreation were assessed. From
those data a determination was made as to the most appropriate management
alternative(s) that could be implemented. The use matrix is presented in
Table 2-1.
Future changes in use, by either a reduction or increase in facilities, were also
considered. Within Region 2, there are plans to alter facilities on Stearns
Pond and Berry Pond. These alterations include the establishment of new
beach facilities on Berry Pond for routine uses and the continuation of the
facilities at Steams Pond for large group activities. A schedule for these
changes has not, however, been developed. Hie management
recommendations are described in Section 2.2.
The lakes and ponds evaluated within Region 2 included the following:
Stearns Pond, North Andover
Berry Pond, North Andover
Frye Pond, Andover
Whitehall Reservoir, Hopkinton
2.1.1 Bathymetric Measurements
The bathymetry of each lake or pond was measured with a recording
fathometer. The measurements were then plotted to either confirm or revise
existing bathymetric maps or to prepare new maps. The resulting bathymetric
maps are contained in Figures 2-1 through 2-4.
2-1
Table 2-1
REGION 2 USE MATRIX
Name
Stearns Pond
Berry Pond
Frye Pond
Whitehall
Reservoir
0 = none
1 = light
2 = moderate
3 = heavy
Boat
Access
Cartop
No
Cartop
Paved
Boating
1
0
1
2
Swimming
2
1
2
0
Water
Skiing
0
0
0
1
Ice
Fishing Fishing
1 1
1 1
1 1
3 2
Skating
0
0
0
1
Camping
0
0
3
0
Aesthetic
2
1
1
2
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2.1.2 Morphometry
Measurements of certain morphometric parameters for each lake and pond
system were necessary to complete the hydrologic computations. The
relevant morphometric data are contained in Table 2-II.
Table 2-H
MORPHOMETRY - REGION 2
Lake/Pond
Drainage Average Maximum Lake Volume
Area Depth Depth Area (millions
(acres) (feet) (feet) (acres) of ft3)
Stearns Pond
Berry Pond
Frye Pond
Whitehall
Reservoir
230 2.5
13 10.0
70 3.0
7
6
18
4
25
41
3
6
575
4.46
1.31
0.78
175.33
2.1.3 Hydrologic Budgets
The long-term average monthly streamflow and ten year, seven day average
monthly low flow (Q7_ig), which certain lakes and ponds may expect to
receive, have been computed.
Average streamflow and low flow estimates were determined generally
through the use of available data. In Region 2, monthly average and low flow
data for Berry, Frye, and Steams Ponds (Table 2-n) were obtained using
monthly estimates from the study of nearby Forest Lake (JASON M.
CORTELL and ASSOCIATES INC.: 1985). Since low flow data were
JASON M. CORTELL and ASSOCIATES INC. December, 1985.
Diagnostic Feasibility Study. Forest Lake Methuen.
Massachusetts.
Waterways.
Prepared for the Massachusetts Division of
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unavailable in the Forest Lake report, data was obtained from the USGS
Hydrologic Atlas for the Lower Merrimack River Basin and used to adjust
Forest Lake average monthly streamflow proportions to obtain Q7_io average
monthly low flow. According to the USGS Hydrologic Atlas, this area was
likely to have zero low flow (Q7_io) when the drainage area was less than
8 mi2.
The hydrology for Whitehall Reservoir was computed from a regional flow
analysis utilizing USGS data.
Monthly flushing rates and retention times for each lake were also computed
and are contained in Tables 2-m through 2-VT.
2.1.4 Sediment Examinations
To determine the need for dredging of a waterbody or portions thereof, lake
and pond bottoms were probed. The probes were conducted from a boat to the
point of refusal which was the greatest depth to which the probe could be
hand pushed. The depth of sediment and type of sediment such as sand gravel,
rock, or muck were recorded.
The depth of sediments in Stearns Pond were variable, ranging from none in
very rocky areas to less than one foot in other areas. At the bottom of the
pond, stumps and rocks, including a stone wall, were observed. Although not
located, pockets of deeper sediments could have existed.
Sediments in Berry Pond were composed of a thin layer of mud less than one
foot in depth to open sand. Sand was present in the former beach area; sand
and rocks were located along other parts of the shoreline. Mud was found
around the island to a depth of less than one foot.
Frye Pond contained organic mud to a depth of 3 feet throughout its area.
Sand deposits were found under the mud.
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Table 2-m
HYDROLOGY OF
STEARNS POND
Month
OCT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
c£s
0.22
0.29
0.28
0.18
0.19
1.01
2.16
1.13
0.65
0.42
0.29
0.28
Monthly
Low Flow
cfs
0.00
0.00
0.00
0.00
0.00
0.72
1.87
0.83
0.36
0.14
0.00
 ?
0.00
Flushing
Rate
0.13
0.17
0.16
0.10
0.11
0.59
1.25
0.66
0.38
0.24
0.17
0.16
Retention
Time
^ 7.83
5.94
6.15
9.57
9.07
1.71
0.80
1.52
2.65
4.10
5.94
6.15
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Table 2-IV
HYDROLOGY OF
BERRY POND
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.01
0.02
0.02
0.01
0.01
0.06
0.12
0.06
0.04
0.02
0.02
0.02
Monthly
Low Flow
cfs
0.00
0.00
0.00
0.00
0.00
0.04
0.10
0.05
0.02
0.01
0-00
 3
0.00 ?
Flushing
Rate
0.02
0.04
0.04
0,02
0.02
0.12
0,24
0.12
0.08
0.04
0.04
0.04
Retention
Time
50.42
25.21
25.21
50.42
50.42
8.40
4.20
8.40
12.60
25.21
25.21
25.21
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Table 2-V
HYDROLOGY OF
FR YE POND
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.07
0.09
0.09
0.06
0.06
0.31
0.66
0.34
0.20
0.13
0.09
0.09
Monthly
Low Flow
cfs
0.00
0.00
0.00
0.00
0.00
0.22
0.57
0.25
0.11
0.04
0.00
0.00
Flushing
Rate
0.23
0.30
0.30
0.20
0.20
1.02
2.18
1.12
0.66
0.43
0.30
0.30
Retention
Time
4.32
3.36
3.36
5.04
5.04
0.98
0.46
0.89
1.51
2.33
3.36
3.36
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Table 2-VI
i
HYDROLOGY OF
WHITEHALL RESERVOIR
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
2.57
3.43
3.35
2.15
2.27
12.01
25.74
13.43
7.72
5.06
3.43
3.35
Monthly
Low Flow
cfs
0.00
0.00
0.00
0.00
0.00
8.58
22.31
9.87
4.29
1.63
0.00 „
0.00
Flushing
Rate
0.04
0.05
0.05
0.03
0.03
0.18
0.39
0.21
0.12
0.08
0.05
0.05
Retention
Time
25.96
19.45
19.91
31.03
29.39
5.55
2.59
4.97
8.64
13.18
19.45
19.97
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Whitehall Reservoir contained deep organic sedimentsiover sand and gravel.
In the open water areas, the mud was 4 feet in depth. In shallower coves
where floating islands were common, the mud approached 10 feet in depth
with peat deposits also present. =*. / ::
2.1.5 Water Quality Analyses
Water quality sampling and analyses were conducted on three occasions during
the summer of 1986 at each pond. Sample stations were selected based on the
number and permanence of tributaries, depth and configuration of the
waterbody, and location of recreational sites; Sample locations are illustrated
in Figures 2-5 through 2-8. Water Duality .data,are contained in Tables 2-VII
through 2-X. : ;-..:/-- I . - - " " .
The reader is referred to Appendix B for the applicable water quality
standards or criteria.
2.1.6 Phytoplankton Analyses
Samples of phytoplankton (algae) were collected at each station at the same
time as water quality samples. The phytoplankton samples were field
preserved with iodine/potassium iodide solution and concentration, where
necessary, at the laboratory in a Sedwick..Rafter Funnel. Enumeration was
then conducted. r-*;
The phytoplankton in Steams Pond was found to consist of bluegreen algae
(Anabaena sp, Microcvstis aerujdnosa) and green algae fSpirogyra sp,
Coelastrum sp, Phvtoconis sp, Pediastrum sp, Scenedesmus quadricauda.
Staurastrum sp). Cell densities of the bluegreens were high (1,160 per
milliliter) and total density averaged 1,800 cells per milliliter. Algae density
impeded visibility in the Pond to less than 2.5 feet. Heavy filamentous algae
mats were also present and affected the Pond's appearance and use.
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Table 2-VH
WATER QUALITY DATA
STEARNS POND
NO. ANDOVER, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
1
.025
90
75
.03
6.6
.02
Round 1
6/13/86
2
.023
250
230
.04
5,7
.02
1
<0.10
30
25
.032
6.4
.017
Round 2
7/28/86
2
<0.10
45
35
.035
6.3
.027
1
0.5
100
100
0.0
5.9
<0.2
Rounds
8/26/86
2
0.8
100
100
0.0
5.8
<0.2
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
6.0
900
8
5.8
400
41
6.9
80
0
8.1
20
0
17
0
17
Turbidity (mg/1) 0.6 0.5
Table 2-VK
(Continued)
WATER QUALITY DATA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Round 4
9/11/86
1 2
0.5 0.7
75 75
50 50
1.0 0.5
6,55 6.59
<0.2 <0.2
STEARNS POND
NO. ANDOVER, MA
Round 5
9/16/86
1 2
0.6 0.7
50 75
50 50
1.0 1.0
5.61 5.50
<0.2 <0.2
Round 6
9/25/86
1 2
0.5 0.5
70 100
50 50
0.0 0.5
5.72 5.96
<0.2 <0.2
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
17 17 17 17 17
100
100
17
Turbidity (mg/1) 1.90 1.90 1.80 2.00 2.30 2.80
Table 2-VHI
WATER QUALITY DATA
BERRY POND
NORTH ANDOVER, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
1
.015
65
55
.03
6.0
<.01
Round 1
6/13/86
2
.030
80
50
.03
5.9
,02
Round 2
7/28/86
1 2
<.10
<5 15
<5 10
.054 .021
6.0 5.8
001 <.01
1
0.5
50
50
0.0
5.7
0.2
Round 3
8/26/86
2
0.4
50
50
0.0
5.7
0.2
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
4.2
200
12
3.6
200
70
3.7 3.5 17 17
Turbidity (mg/1) 0.3 0.2
Table 2-Vffl
(Continued)
WATER QUAIJTY DATA
BERRY POND
NORTH ANDOVER, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Round 4
9/11/86
1 2
0.5 0.3
50 50
v'4
35 30
1.0 1.0
6.30 7.2
<0.2 <0.2
Round 5
9/16/86
1 2
0.5 0.5
50 50
25 50
0.0 1.0
5.5 5.39
<.2 <.2
Round 6
9/25/86
1 2
0.3 0.3
50 50
25 35
.0 .0
5.30 5.30
<.2 <.2
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
17 17 17 17 17
100
17
0
Turbidity (mg/1) 1.40 1.30 .99 1.00 1.50 1.50
Table 2~IX
WATER QUALITY DATA
FR YE POND
ANDOVER,MA
Ammonia{mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Round 1
6/10/86
1 2
<0.1 0.030
120 185
•- , «
"V ">\
85 155
.043 0.06
6.3 5.8
.015 0.02
Round 2
8/26/86
1 2
0.7
125
125
0.0
5.6
<0.2
0.7
250
100
0.0
5.8
0.3
Rounds
10/15/86
1 2
<0.1 <0.1
55 55
75 75
0.04 0.02
8.1 7.4
.04 .02
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
6.8
600
5.1 34 17 8.4
200
8.2
10
Turbidity (mg/1) 1.1 1.0
Table 2-X
WATER QUALITY DATA
WHITEHALL RES
HOPKINTON, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
Turbidity (mg/1)
Round 1
6/30/86
1 2 1
<0.1 <0.1 <0.1
28 37 110 50
23 32 91 50
<0.02 0.02 0.02 0.0
6.4 6.6 5.8 5.4
<0.01 <0.01 <0.01 <0.2
3.8 4.5 3.4 17
<10 <10 80 0
0 2 30 0
_
Round 2
8/11/86
0.3
75
50
0.0
5.7
<0.2
17
0
0
_
2
0.5
100
75
0.5
5.8
<0.2
34
0
0
-
Rounds
9/29/86
1
0.3 0.1
25 25
20 20
0.5 0.5
5.75 6.10
.02 .01
17 17
0 0
0 0
1.35 1.20
2
0.4
75
75
1.0
5.82
.04
34
1000
100
1.90
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Berry Pond was found to contain low densities of phytoplankton. The average
total cell counts were 421 cells per milliliter. Green algae such as Closterium
sp and Ulothrix sp were the more common species. Ankistrodesmus sp,
Pediastrum sp, and Dinobrvon sertularia were also present. Visibility in Berry
Pond was very clear, averaging 5 feet with only moderate interference from
water color.
Frye Pond contained low densities of plankton with total cell densities
averaging .350 cells per milliliter. Low densities of the bluegreen alga
Microcvstis aeruginosa and the golden brown alga Dinobrvon sertularia were
the more common species. Ankistrodesmus sp, Chlamydomonas sp,
Mallomonas sp. and Trachelomonas sp were also present. Secchi disc
transparency was marginal, averaging 3.2 feet (maximum was 4 feet) and was
predominantly limited by high water coloration.
Whitehall Reservoir contained moderate cell densities averaging 637 cells per
milliliter. Golden brown algae were most common and included Dinobrvon
sertiularia and Synura sp. Green algae were also common and included
Staurastrum sp, Scenedesmus. sp, Chlorella sp, Closterium sp, Ankist ro desmus
sp, and Ulothrix sp. Flagellated algae included Chlamydomonas sp and
Trachelomonas sp. Diatoms present include Melosira sp, Tabellaria
fenestrata. and Asterionella sp. Only two species of bluegreen algae were
present, Anacvstis sp and Anabaena sp. Generally, algae in Whitehall
Reservoir did not limit visibility. Secchi Disc readings averaged 6 feet. The
DWPC had also surveyed Whitehall Reservoir during 1983 and found similar
conditions.
2.1.7 Aquatic Vegetation
To determine the presence and extent of aquatic vegetation in each
waterbody, surveys were conducted during each water quality sampling
period. The locations and extent of the various plant species in each
waterbody were mapped. The results are illustrated in Figures 2-9
through 2-12. A key to each map is presented in Table 2-XI, which follows
the figures.
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Table 2-XI
AQUATIC VEGETATION SURVEY
Scientific Name Common Name
1. Potamogeton robbinsii
2. Ceratophvllum demersum
3. Potamopeton Richardsonii
4. VallisnRria americana
5. Myriophvllum heterophvllum
6. Nuphar advena
7.
8. Polvgonum amphibium
9. Elodea canadensis
10. Nymphaea odorata
11. Typha latifolia
12. Brasenaa schreberi
13. Isoetes sp
14. Utricularia sp
15. Musci
16. Graminea
17. Decodon verticillatus
18. Cabomba caroliniana
19. Sagittaria latifolia
20. Scirpus SP
21. Potamogeton natans
22. Pontederia cordata
23. Wolffla columbiana
24. Lemna minor
25. Callitriche verna
26. Nitella
27. Nvmphaea tuberosa
28. Naias flexilis
29. Potamogeton diversifolius
30. Eleocharis acicularis
31. Eriocaulon sp
32. Potomogeton amplifolius
Fernleaf Pondweed
Coontail
Richardson Pondweed
Wild Celery
Variable Milfoil
Spatterdock
Filamentous Algae
Water Smartweed
American Elodea
Fragrant Waterlily
Common Cattail
Watershield
Quillwort
Bladderwort
Moss
Grass
Water Willow
Fanwort
Arrowhead
Bulrush
Floatingleaf Pondweed
Pickerelweed
Watermeal
Duckweed
Water Starwort
NiteUa
White Waterlily
Slender Naiad
Snailseed Pondweed
Slender Spikerush
Pipewort
Largeleaf Pondweed
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In Steams Pond, the dominant plants were floatingleaf pondweed, fragrant
waterlily, bladderwort, and moss which covered the pond bottom. These
plants covered the majority of the pond to its deepest areas. The plants
marginally interfered with use of the beaches at the pond.
Berry Pond was found to contain sparse amounts of marginal weeds to include
fragrant waterlily, spatterdock, watershield, bladderwort, bulrush, and
pickerelweed. In the proposed beach area, small amounts of spatterdock and
fragrant waterlily were found.
Frye Pond was moderately infested with aquatic vegetation throughout its
area. Common plants included fragrant waterlily, floatingleaf pondweed,
pickerelweed, milfoil, Nitella, and others. Intense water coloration
apparently kept further growth of plants in check. Since there were no formal
swimming facilities, the vegetation did not interfere; and the cartop boat
access was not unduly restricted such as to warrant weed control.
Whitehall Reservoir was infested with milfoil throughout its area. Fanwort,
fragrant waterlily, watershield, arrowhead, and pickerelweed, were also
present in dense quantities in shallower shoreline areas generally to the
10 foot depth. Floating islands of peat and herbaceous plants were also
common. Navigation on Whitehatt^Reservoir was very restricted to nearly
impossible in the mid to late summer. While there were no formal swimming
areas on the waterbody, recreational use was severely restricted during the
summer; hence, aquatic vegetation control is warranted.
2.1.8 Water Circulation
Because Stearns Pond and Berry Pond were being considered for changes in
swimming beach uses, separate water circulation studies were conducted
twice during the study. The circulation assessments were conducted on
June 11, 1986 and October 15, 1986 in both waterbodies. Rhodamine B dye
was applied to the beach areas and the time of travel monitored. In Stearns
Pond, at two locations, under an 8 to 10 mph wind during both periods, water
movement ranged from 3 to 8 minutes per 100 feet. Under average wind
conditions, these readings suggested that circulation was adequate; however,
stagnation could still result under totally calni summer conditions.
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In Berry Pond dye was introduced at the proposed beach area with the wind
blowing off the beach. Dye movement was very limited, moving scarcely
40 feet over a 5 minute period. The dye moved no more than 100 feet over a
two hour period. The Berry Pond beach area has limited water circulation.
Should the beach be used for swimming, flow augmentation would be
necessary.
2.2 MANAGEMENT RECOMMENDATIONS — REGION 2
The following is a list of management recommendations for both short- and
long-term activities. Following the recommendations for each waterbody is a
short discussion and basis for those recommendations. The Region 2
waterbodies that have been investigated and for which management
recommendations are provided include:
Stearns Pond, North Andover
Berry Pond, North Andover
Frye Pond, Andover
Whitehall Reservoir, Hopkinton
Table 2-XIt presents an overview of problem areas within these waterbodies.
Methods by which the recommendations can be implemented are contained in
Appendix C.
2.2.1 Management Recommendations for Steams Pond, North Andover
Short Term:
- Chemically control algae.
- Chemically control aquatic vegetation as necessary.
- Continue annual winter drawdown.
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Table 2-XH
REGION 2 PROBLEM AREAS
Water
Body
Stearns Pond
Berry Pond
Frye Pond
Whitehall
Reservoir
Algae
P-3
0
F-2
0
Weeds
2-OA
1-S
2-OA
3-OA
Max.
Depth
6'
18'
4'
25'
Average
Depth
2.5(
10'
3'
7'
Color
3
2
3
2
Floating
Islands
(Bottom)
0
0
0
2
Leeches
2
UK
NA
NA
Poor
Circulation
1
1
NA
NA
Septic
Leachate
UK
0
UK
UK
0 = none
1 - light
2 = moderate
3 = severe
F = filamentous
P = planktonic
S = shoreline
OA = overall
UK = unknown
NA = not applicable
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Long Term:
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Steams Pond is a shallow waterbody with numerous rocks and stumps.
Annually, it has supported dense?algae blooms and moderate growths of
aquatic vegetation. It is the only swimming area within the Harold Parker
State Forest and has a 100 foot long beach. As a swimming facility, the
quality of recreation has been diminished due to the density of algae and the
presence of leeches.
The Pond has been drawndown the maximum of two feet that outlet controls
will allow every fall as a leach-control measure. This management technique
has met with moderate success and should continue. However, water level
lowering should not begin until the lake has skimmed with ice. At this point in
time, the leeches have hibernated within the two foot layer and will then be
killed by freezing.
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While an alternative swimming area is being considered at Berry Pond, the use
of Stearns Pond for swimming will continue. Therefore, the use of algicides,
continued drawdown, and monitoring are considered the most cost effective
management alternatives.
Cost:
The total estimated 1989 costs for weed and algae control in Steams Pond are:
Chemical weed control $11,000.00 with SONAR
Chemical algae control 700.00 with Aquazine
2.2,2 Management Recommendations for Berry Pond, North Andover
Short Term:
- None
Long Term:
- Relocate the swimming area from Stearns Pond.
.,. ,j.
- Install a flow circulation device to enhance beach front circulation.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
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Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Berry Pond is presently used only for shoreline walking and fishing. It had
been used for swimming, but vandalism caused the closing of the facility.
Berry Pond has been found to be a suitable site to relocate the primary
swimming facility from Steams Pond and to provide an expanded facility over
that which once existed. Water quality is found to be excellent; transparency
good; and water coloration is moderate. Algae and aquatic vegetation growth
is sparse.
The ~Pond is thermally stratified with the thermocline at approximately
10 feet. Oxygen concentrations decline with depth and generally anaerobic
conditions are present at the bottom. Water quality conditions do not appear
to have changed since the Division of Fisheries and Wildlife published data
obtained in 1951. Water circulation across the beach is limited and should be
artificially enhanced if the beach isTd be relocated.
2.2.3 Management Recommendations for Frye Pond, Andover
Short Term:
- None
Long Term:
Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
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Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis FOT Recommendations:
Frye Pond has a camping area along its east shoreline with several small
beaches that are not authorized by DEM. The Pond has a severe water
coloration problem originating from humic materials and moderate algae
growth. There was moderate aquatic vegetation growth.
With the lack of formalized recreational water use in Frye Pond and its severe
coloration problem restricting adequate visibility, there is nothing gained
from either vegetation or algae control. Until a formalized swimming
program is planned (which would have to be implemented under artificial
conditions such as a bermed pool area), there is no foreseeable need to
manage conditions in Frye Pond other than to continue water quality
monitoring.
2.2.4 Management Recommendations for Whitehall Reservoir, Hopkinton
Short Term:
- Harvest aquatic vegetation in the form of boat lanes to improve
access. Figure 2-13 illustrates recommended harvesting areas.
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Long Term:
- Conduct an intensive lake and water quality study program similar to
the DEP Clean Lakes Program, the overall goal of which would be to
determine the most appropriate use of Whitehall Reservoir.
Basis For Recommendations:
Whitehall Reservoir is a highly eutrophic waterbody with severe weed and
algae growth and moderate to severe water coloration. The Reservoir has had
these problems for the past 15 to 20 years. Other than swimming at private
cottage beaches, there is no formalized swimming facility operated either by
the Town or DEM. In late summer, aquatic vegetation becomes so dense that
boat propulsion by any means is difficult.
Because Whitehall Reservoir is one of the larger waterbodies in the Region,
but whose present use is limited by its condition, a study should be undertaken
to best define its potential uses. Abandonment of the resource is not
recommended nor is lake-wide weed and algae control recommended at this
time. The best short-term plan is to cut access lanes into the interior waters
for boaters with mechanical weed harvesters while further study is underway.
Cost:
The total estimated 1989 cost for weed control in Whitehall Reservoir is:
Mechanical weed harvesting $12,000.00
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3.0 DIAGNOSTIC EVALUATION - REGION 3
3.1 REVIEW OF LAKE AND POND USES
A review of present and anticipated recreational uses of each lake and pond
was conducted through interviews with the Regional Supervisor. Using nine
recreational use categories, the levels of recreation were assessed. From
those data a determination was made as to the most appropriate management
alternative(s) that could be implemented. The use matrix is presented in
Table 3-1.
Future changes in use, by either a reduction or increase in facilities, were also
considered. Within Region 3, there were no plans for altering present
facilities at Lake Dennison, Middle Long Pond, Lower Long Pond, Thompsons
Pond, and Eames Pond that would require additional management
considerations as described in Section 3.2. In Upper Long Pond, the beach
could be reopened as there are no water quality-based reasons to continue the
closure. Expansion of the beach areas in Whitehall Pond and Howe Pond has
been suggested as possible, although no plans have been developed.
Within Region 3, the lakes and ponds evaluated within this report include:
-.- - £r
Lake Dennison, Winchendon
Long Pond, Rutland
Whitehall Pond, Rutland
Thompson Pond, Spencer
Eames Pond, Paxton
Howe Pond, Spencer
3.1.1 Bathymetric Measurements
The bathymetry of each lake or pond was measured with a recording
fathometer. The measurements were then plotted to either confirm or revise
existing bathymetric maps or to prepare new maps. The bathymetric maps for
Region 3 are contained in Figures 3-1 through 3-6.
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Table 3-1
REGION 3, USE MATRIX
Name
Lake Dennison
Long Pond
Upper
Middle
Lower
Whitehall Pond
Thompsons Pond
Kames Pond
Howe Pond
Boat
Access
Cartop
Paved
Cartop
Cartop
0
0
Boating
1
3
1
2
1
0
Swimming
3
0
3
2 :
0"<
1
Water
Skiing
0
1
0
1
0
0
Fishing
1
2
1
1
1
2
Ice
Fishing
1
1
1
1
1
1
Skating
0
1
0
1
1
1
Camping
3
0
0
Private
0
0
Aesthetic
3
1
2
2
3
2
0 = none
1 = light
2 = moderate
3 = heavy
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3.1.2 Morphometry
Measurements of certain morphometric parameters for each lake and pond
system were necessary to complete the hydrologic computations. These data
are contained in Table 3-II.
Table 3-H
MORPHOMETRY - REGION 3
Lake/Pond
Lake Dennison
Long Pond South
Long Pond Middle
Long Pond North
Whitehall Pond
Thompsons Pond
Eames Pond
Howe Pond
Drainage
Area
(acres)
2,061
—
—
—
—
3,456
333
2,010
Average
Depth
(feet)
8.0
15.0
5.0
5.0
10.0
8.0
2.5
3.0
Maximum
Depth
(feet)
15
25
6
8
16
20
5
7
Lake
Area
(acres)
85
81
32
30
25
117
58
14
Volume
(millions
of ft3)
29.62
52.92
6.97
6.53
10.89
40.77
6.32
1.83
3.1.3 Hydrologic Budgets
The long-term average monthly streamflow and ten year, seven day average
monthly low flow (Q7_io). which certain lakes and ponds in the region may be
expected to receive, have been computed.
Streamflow and low-flow estimates were determined generally through the
use of available data. In Region 3, monthly average and low flow cfsm values
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obtained from the Hardwick Pond study (JASON M. CORTELL and
ASSOCIATES INC.: 1984) were adjusted for drainage area size and used to
estimate monthly average and low flows for Long Pond, Whitehall Pond,
Thompsons Pond, Eames Pond, and Howe Pond. Long and Whitehall Ponds
were treated as one system since they were hydraulically connected and had
the same surface water elevation.
Hydrologic data for Lake Dennison was obtained through a streamflow
analysis within the Upper Connecticut River Basin. Long-term average
monthly streamflow contribution was then determined by adjusting monthly
proportions of streamflow and appropriate drainage areas. An average flow of
1.77 cfsm was used; it was recorded during water year 1974, an average year,
in Priest Brook at Winchendon, MA. Monthly proportions for Priest Brook
during water year 1981, a typically dry year, were used to estimate low flow.
The 1981 summer low flow monthly estimates were further adjusted using
USGS Hydrologic Atlas data for the Connecticut River Basin.
Monthly flushing rates and retention times for each lake and pond system are
contained in Tables 3-m through 3-VH.
3.1.4 Sediment Examinations
•r &•
In order to determine the potential need for dredging of a waterbody or
portions thereof, the lake and pond bottoms were probed. The probes were
conducted from a boat to the point of refusal which was the greatest depth to
which the probe could be hand pushed. The depth of sediment and type of
sediment such as sand gravel, rock, or muck were recorded.
Lake Dennison contained 5 feet of mud in the shallow coves and along the
shoreline. Sand and gravel were found under the mud and on much of the
above-water shoreline.
JASON M. CORTELL and ASSOCIATES INC. 1984.
Diagnostic/Feasibility Study. Hardwick Pond Hardwick.
Massachusetts. Prepared for the Massachusetts Division of
Waterways.
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Table 3-ffl
HYDROLOGY OF
LAKEDENNISON
Month
OCT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.58
2.00
17.38
8.10
7.73
9.43
10.30
6.96
2.54
1.87
0.29
2.32
Monthly
Low Flow
cfs
0.21
1.13
2.09
0.48
1.66
5.22
8,51
6.28
1.67
1.03
0.02-.*
0.02
Flushing
Rate
0.05
0.18
1.52
0.71
0.68
0.82
0.90
0.61
0.22
0.16
0.25
0.20
Retention
Time
19.70
5.71
0.66
1.41
1.48
1.22
1.11
1.64
4.50
6.11
39.41
4.93
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Table 3-IV
HYDROLOGY OF
LONG/WHITEHALL PONDS
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
2.77
6.22
9.57
8.68
9.31
17.93
19.30
10.56
6.12
2.77
1.83
1.99
Monthly
Low Flow
cfs
0.37
1.10
3.24
2.09
3.40
8.47
8.68
4.81
1.88
0.42
0.2^,a
0.10
Flushing
Rate
0.09
0.21
0.32
0.29
0.31
0.60
0.65
0.35
0.21
0.09
0.06
0.07
Retention
Time
10.77
4.80
3.12
3.44
3.20
1.66
1.55
2.82
4.87
10.77
16.30
14.99
3-12
JASON M. CORTELL AND
ASSOCIATES INC.
Table 3-V
HYDROLOGY OF
THOMPSONS POND
Month
OCT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
2.86
6.43
9.88
8.96
9.61
18.52
19.93
10.90
6.32
2.86 ~
1.89
2.05
Monthly
Low Flow
cfs
0.38
1.13
3.35
2.16
3.51
8.75
8.96
4.97
1.94
0.43
0.22^.
0.11
Flushing
Rate
0.18
0.41
0.63
0.57
0.61
1.18
1.27
0.69
0.40
0.18
0.12
0.13
Retention
Time
5.50
2.45
1.59
1.76
1.64
0.85
0.79
1.44
2.49
5.50
8.32
7.67
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Table 3-VI
HYDROLOGY OF
EAMESPOND
Month
OCT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.28
0.62
0.95
0.86
0.93
1.78
1.92
1.05
0.61
0.28^ "
0.18
0.20
Monthly
Low Flow
cfs
0.04
0.10
0.32
0.21
0.34
0.84
0.86
0.48
0.19
0.04
0.02?
0.01 '
Flushing
Rate
0.11
0.25
0.39
0.35
0.38
0.73
0.79
0.43
0.25
0.11
0.07
0.08
Retention
Time
8.70
3.93
2.56
2.83
2.62
1.37
1.27
2.32
3.99
8.70
13.54
12.18
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Table 3-VH
HYDROLOGY OF
HOWE POND
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
5.23
3.74
5.75
5.21
5.59
10.78
11.59
6.34
3.67
1.66
1.10
1.19
Monthly
Low Flow
cfs
0.22
0.66
1.95
1.26
2.Q4
5.09
5.21
2.89
1.13
"0.25
0.13,..
0.06
Flushing
Rate
7.41
5,30
8.15
7.38
7,92
15.27
16.42
8.98
5.20
2.35^
1.56
1.69
Retention
Time
0.13
0.19
0.12
0.14
0.13
0.07
0.06
0.11
0.19
0.43
0,64
0.59
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The upper, middle, and lower basins of Long Pond were each found to contain
3 feet of mud in the shallow coves. In the center of the basins, a rock and
gravelly bottom was present. Sand was present along shoreline areas.
Whitehall Pond contained 3 feet of mud in the shallow coves and sand along
the shoreline and under the mud.
Thompsons Pond contained up to 3 feet of mud at the northern end of the
upper basin and eastern cove. Less than one foot of mud was located in the
lower basin. Sand and gravel was found under the mud.
Eames Pond contained deep, organic mud in excess of 5 feet in the northern
portion of the Pond. In the southern basin near the inlet, one foot of mud was
present over a sand and gravel bottom.
Howe Pond contained approximately one foot of organic mud throughout its
area. Sand and gravel was found under the mud.
3.1.5 Water Quality Analyses
Water quality sampling and analyses were conducted on three occasions during
the summer of 1986 at each pond. ^ Sample stations were selected based on the
number and permanence of tributaries, depth and configuration of the
waterbody, and location of recreational sites. Sample locations for each
waterbody are illustrated in Figures 3-7 through 3-12. Water quality data are
contained in Tables 3-Vm through 3-Xm.
The reader is referred to Appendix B for the applicable water quality
standards or criteria.
3.1.6 Phytoplankton Analyses
Samples of phytoplankton (algae) were collected at each lake station at the
same time as the water quality samples. The phytoplankton samples were
field preserved with iodine/potassium iodide solution and concentration, where
necessary, at the laboratory in a Sedwick Rafter Funnel. Enumeration was
then conducted.
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Table 3-VHI
WATER QUALITY DATA
1AKEDENNISQN
WINCHENDON, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
Turbidity (mg/1)
Round I
7/22/86
1 2 3
<0.1 - <0.1
42 - 55^
'. "'*
33 - 42
0.02 - 0.04
6.2 - 6.1
0.01 - 0.01!
3.1 - 4.2
20 - 20
• '
1 - 0
-
1
0.5
50
35
0.0
6.2
<0.2
17
0
0
-
Round 2
8/21/86
2 3
0.7 0.5
50 50
35 35
0.0 0.5
5.9 5.8
<0.2 <0.2
17 17
200 0
0 0
-
Rounds
10/8/86
1 2
0.2 0.3
50 50
35 35
0.0 0.0
5.5 5.6
<.01 .01
17 17
0 0
0 0
1.7 1.8
3
0.2
50
35
0.0
5.5
<.0l
17
0
0
1.6
Table 3-IX
WATER QUALITY DATA
LONG POND
RUTLAND, MA
Round 1 Round 2
7/7/86 8/12/86
1 2 3 4 5 1 2 3 4 5
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
<0.1 <0.1 <0.1 <0.1 <0.1 0.3 0.3 0.5 0.5 0.5
23 <5 37 ' 50 23 35 10 25 75 75
• •••*
10 <5 27 23 10 25 5 15 50 50
<.02 .17 <.02 <.02 .04 0.0 0.0 0.0 0.0 0.0
6.7 6.3 6.8 6.6 7.1 5.8 5.9 6.3 6.1 6.3
.04 <.01 <.01 i .05 <.01 <0.2 <0.2 <0.2 <0.2 <0.2
Total
Total Allcalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
3.9 4.2 8.3 7.9
20
7.0
10
34 34 34
400
34 34
0
Turbidity (mg/l)
Table 3-IX
(Continued)
WATER QUALITY DATA
LONG POND
RUTLAND, MA
Ammoni a(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Round 3
10/1/86
1 2 3 4
<o.i <o.i <o.a , o.!
10 10 . ^ 35 35
0 0 15 20
0.0 0.0 0.0 0.0
6.38 6.38 6.67 6.50
<.01 .02 .01 .03
5
0.15
35
20
0.0
5.72
.061
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Turbidity (mg/1)
17 17 34 34 17
0 0 0 0 0
1.00 1.45 1.10 1.06 1.36
Table 3-X
WATER QUALITY DATA
WHITEHALL POND
RUTLAND, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
1
<0.1
230
180
<0.02
5.0
0.03
Round 1
7/7/86
2
<0.1
23
*18
<0.02
6.8
<0.01 |
1
0.5
75
50
0.0
6.2
<0.2
Round 2
8/12/86
2
0.3
25
15
0.0
6.3
<0.2
1
<0.1
20
10
0.0
6.50
0.02
Round3
10/1/86
2
0.25
20
10
0.0
6.43
0.02
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
1.5 6.4
10
34 34 17 17
Turbidity (mg/1) 1.00 1.02
Table 3-XI
WATER QUALITY DATA
THOMPSON POND
SPENCER, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Round 1
7/8/86
1 2 3 4
.016 .012 <.0l .013
75 80 86 86
'. •*
70 70 70 80
<0.01 .040 .015 <0.01
6.7 6.6 6.6 6.7
<.01 <.01 <.01 <.0tl
1
0.6
75
50
o.o
5.6
<0.2
Round 2
8/13/86
2 3
0.6
100
75
0.0
5.8
<0.2
0.7
100
50
0.0
5.9
<0.2
4
0.7
125
100
0.0
6.0
<0.2
1
0.4
70
40
0.5
5.1
0.01
Round 3
10/1/86
2 3
0.4
70
40
0.5
5.9
0.02
0.4
80
60
0.5
5.9
0.02
4
0.4
80
60
0.5
6.1
0.01
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
8.5
10
0
7.9 8.1
0 0
8.1
30
0
17 17 17 17 34 34 34 34
0
0 100
0 0
Turbidity (mg/1) 0.9 0.9 1.0 1.2
Table 3-XH
WATER QUALITY DATA
EAMESPOND
PAXTON.MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
1
<0.01
80
60
<0.01
6.6
<0.01
Round 1
7/8/86
2
<0.01
92 '
Vo
<0.01
6.5
.064 I
1
0.8
100
75
0.5
6.3
<0.2
Round 2
8/12/86
2
1.0
100
75
0.5
6.4
<0.2
1
0.1
75
50
0.0
6.40
0.01
Round 3
9/30/86
2
0.15
100
75
0.0
6.60
0.01
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
10
40
12
100
34 34 17
00
34
Turbidity (mg/1) 0.80 0.90
Table 3-Xffl
WATER QUALITY DATA
HOWE POND
SPENCER, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
Turbidity (mg/1)
Round 1 Round 2
7/1/86 8/13/86
1 2 3 1 2
<0.1 <0.1 <0.1 0.4 0.6
70 86 75 75 100
• ~ *
45 50 55 50 75
<0.02 <0.02 <0.02 0.0 0.0
6.5 6.6 6.8 6.0 5.8
0.02 0.04 0.03 <0.2 <0.2
9.6 10 10 17 17
2 0 4 0 4 0 0 0
• '
0 0 0 0 0
_ _
3
0.5
75
50
0.0
6.0
<0.2
17
0
0
-
1
0.3
50
35
0.5
6.0
0.02
34
0
0
1.0
Rounds
10/1/86
2
0.3
50
35
0.5
6.1
<0.01
34
0
0
0.9
3
0.3
50
35
0.5
6.1
0.02
34
100
0
2.1
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The phytoplankton in Lake Dennison was found to be dominated by the
diatoms. Asterionella formosa. Tabellaria sp, and Stephanodiscus sp were the
most prevalent diatom species. Green algae were the next most prevalent and
included Sphaerocvstis sp, Chlorella sp, Closterium sp, Ulothrix sp,
Staurastrum sp, Pediastrum sp, and Scenedesmus sp. Bluegreen algae included
Anabaena sp and Merismopedia sp. Other algal species included Dinobrvon sp,
Mallomonas sp, and Synura sp. Total cell counts averaged 1,349 cells per
miUiliter. The Lake had a light amber coloration and when combined with the
moderate algal densities, restricted visibility. Visibility in Lake Dennison was
found to be 5 feet.
Algae populations in the upper basin of Long Pond were analyzed. Green
algae were the dominant species and included Spirogvra sp, Zygnema sp,
Staurastrum sp, Pediastrum sp, and Phvtoconis sp. Anabaena sp was the only
bluegreen alga and was the subdominant. The goldenbrown species Dinobrvon
sertularia were also present. Total cell counts averaged 479 cells per
milliliter. The water has a light amber coloration and visibility was very good
at 10 feet.
Whitehall Pond was found to b&dominated by diatoms rather than green algae,
although the latter were still quite common. Tabellaria fenestrata. Fragilaria
sp, Svnedra sp, Asterionella formoSaT and Cvclotella sp were present. Green
algae included Spirogvra sp, Staurastrum sp, Pediastrum sp, Cosmarium sp,
and Coelastrum sp. Dinobrvon sp, Mallomonas sp, and Ceratium were also
present. Total cell densities averaged 491 cells per milliliter. Although water
coloration in Whitehall Pond was similar to that of Long Pond, visibility was
5 feet.
Thompsons Pond was sampled for algae in its lower basin. The phytoplankton
community was found to be co-dominated by diatoms and flagellated algae.
The diatoms included Tabellaria fenestrata. Fragilaria sp, Asterionella
formosa. and Svnedra sp. Flagellated species included MaUomonas sp,
Chlamydomonas sp, Peridinium sp, and Dinobryon sp. The bluegreen algae
included Anabaena sp, and Aphanizomenon sp. Green algae that were found
included Spirogvra sp, Ankistrodesmus sp, Actinastrum sp. Phytoconis sp,
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Closterium. Pediastrum sp, and Staurastmm sp. Thompsons Pond was found to
contain relatively high water color which appears to impart more limits on
water visibility than would the average cell density of 816 cells per milliliter.
Visibility in the Pond averaged 3 feet with a maximum of 4.5 feet.
Eames Pond was found to have a low phytoplankton cell density of 251 cells
per mUliliter. Filamentous algae and very dense weed growth, however, were
the most significant problems in this waterbody. Green algae and diatoms
dominated .the community with such species being present as Cyclotella sp,
Asterionella sp. Cosmarium sp, Eudorina sp, Pediastrum sp, Scenedesmus sp,
Staurastrum sp, Spirogyra sp, Ulothrix sp and Lyngbva sp. The very dense
vegetation precluded adequate visibility readings and best indications are that
the Secchi Disc visibility was 3 feet. Eames Pond had a moderately high
water coloration as well.
The phytoplankton in Howe Pond was dominated by such diatom species as
Cyclotella sp, Diatoma sp, Svnedra sp, Asterionella formosa. and Fragilaria
sp. Oscillatoria sp and Anabaena sp were the only bluegreen species found.
Green algae included Staurastrum sp, Coelastrum sp, Eudorina sp, Tetraspora
sp, Scenedesmus sp, -Pediastrum sp, and Ulothrix sp. Flagellated species
included Mallpmnnag sp, Trachelomonas sp, Dinobrvon sp, and Chlamydomonas
sp. ^tm-
3.1.7 Aquatic Vegetation
To determine the presence and extent of aquatic vegetation in each
waterbody, surveys were conducted during each water quality sampling
period. The locations and extent of the various plant species in each
waterbody were mapped. The results of these surveys are illustrated in
Figures 3-13 through 3-18. A key to each map is in Table 3-XIV, which
follows the figures.
Lake Dennison contained aquatic vegetation around its periphery. No
vegetation was found in its center where the water was slightly more than
10 feet in depth. Dominant plants around the shoreline included pickerelweed,
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Table 3-XIV
AQUATIC VEGETATION SURVEY
Scientific Name Common Name
!•
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
Potamogetoh robbinsii
Ceratophyllum demersum
Potamoeton Richardsonii
americana
Myriophyllum heterophvllum
Nuphar advena
Poly gonum amphibium
Elodea canadensis
Nvmphaea odorata
Typha latifoHa
Brasenia schreberi
Isoetes sp
Utricularia sp .„
Musci
Graminea
Decodon verticillatus
C abomba~c aroliniana
Sagittaria latifolia
Scirpus sp
Potamogeton natans
Pontederia cordata
Wolffia cohimbiana
Lemna minor
verna
NiteUa
Nvmphaea tuberosa
Najas flexilis
Potamogeton diversifolius
Eleocharis acicularis
Eriocaulon sp
Potomogeton amplifolius
Fernleaf Pondweed
Coontail
Richardson Pondweed
Wild Celery
Variable Milfoil
Spatterdock
Filamentous Algae
Water Smartweed
American Elodea
Fragrant Waterlily
Common Cattail
Watershield
Quillwort
Bladderwort
Moss
Grass
Water Willow
Fanwort
Arrowhead
Bulrush
Floatingleaf Pondweed
Pickerelweed
Watermeal
Duckweed
Water Starwort
NiteUa
White Waterlily
Slender Naiad
Snailseed Pondweed
Slender Spikerush
Pipewort
Largeleaf Pondweed
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milfoil, wild celery', bladderwort, floatingleaf pondweed, and fragrant
waterlily. Lake Dennison was a US Army Corps of Engineers flood control
project; and DEM has no control over water elevation, swimming, or boating.
Therefore, there is no foreseeable need at the present time for weed control
measures. However, the presence of milfoil in the impoundment is something
that should be monitored as the plant is an aggressive grower.
In Long Pond, all three portions of the waterbody were infested with milfoil.
Shoreline plants included pickerelweed, snailseed pondweed, floatingleaf
pondweed, Fragrant waterlily, and other minor plant species. The milfoil in
particular inhibited access from launching ramps to deeper and more
weed-free water, and hindered swimming at the beach. Consequently, aquatic
plant control is recommended at this Pond.
Shoreline vegetation in Whitehall Pond was more dominant than deeper water
aquatics. These plants included common cattail, pickerelweed, bulrush and
others. Although this pond was the next downstream waterbody from Long
Pond where milfoil was so extensive, only moderate growth was found in
Whitehall Pond. Because of its aggressive growth, vegetation control should
take place off the beach and in deeper waters.
Thompsons Pond contained aquatic vegetation predominantly in its lower
basin. Dominant plants in the lower basin included milfoil, watershield,
pickerelweed, bladderwort, and fragrant waterlily. Aquatic vegetation in the
upper basin was sparse and scattered and limited to the shoreline. Use of the
beach and other recreational uses in the lower basin was hindered by the
vegetation; and control would be beneficial.
Eames Pond contained aquatic vegetation throughout its lower basin and one
half of its upper basin. The dominant plants included pickerelweed,
floatingleaf pondweed, fragrant waterlily, duckweed, and bladderwort. While
no formal boating access or swimming was present, aesthetic uses were heavy
for functions such as weddings and viewing along with cartop boat fishing.
Small boat access and overall aesthetics would be improved by reducing the
extent of vegetation in the lower basin.
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Howe Pond contained a heavy growth of aquatic plants throughout much of its
area. Dominant species included milfoil, spatterdock, fragrant waterlily,
bladderwort, watershield, pickerelweed, and various species of pondweed.
Aquatic vegetation around the beach area needs to be controlled to improve
safety.
3.2 MANAGEMENT RECOMMENDATIONS -- REGION 3
The following is a list of management practices and recommendations for both
short- and long-term activities for waterbody management in Region 3.
Following the recommendations for each waterbody is a short discussion and
basis for those recommendations. Waterbodies that have been investigated
during this project and for which management recommendations are provided
included:
Lake Dennison, Winchendon
Long Pond, Rutland
Whitehall Pond, Rutland
Thompson Pond, Spencer
Eames Pond, Paxton
Howe Pond, Spencer
Table 3-XV presents an overview of problem areas in these waterbodies.
Methods by which the recommendations can be implemented are contained in
Appendix C.
3.2.1 Management Recommendations for Lake Dennison, Winchendon
Short Term:
- None
Long Term:
- Conduct monthly water quality monitoring annually during May,
lune, July, August, and September for the following parameters.
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Table 3-XV
REGION 3, PROBLEM AREAS
Water
Body
Lake Dennison
Long Pond South
Whitehall Pond
Thompsons Pond
Eames Pond
Howe Pond
Algae
P-2
P-l
P-l
P-l
F-2
F-2 P-2
Weeds
1-S
3-OA
2-S
1-S
3-OA
3-OA
Max.
Depth
15 (
25'
16'
20'
5'
7'
Average
Depth
81
15'
10'
8'
2.5'
3'
Color
1
1
2
3
2
2
Floating
Islands
(Bottom)
0
0
0
0
0
0
Leeches
UK
UK
UK
UK
UK
UK
Poor
Circulation
UK
UK
UK
UK
UK
UK
Septic
Leachate
UK
UK
UK
2
UK
UK
0 = none
1 = light
2 = moderate
3 = severe
F = filamentous
P = planktonic
S = shoreline
OA = overall
UK = unknown
NA = not applicable
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Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Lake Dennison is a U.S. Army Corps of Engineers (ACOE) flood control
project. As such, DEM has no control over impoundment elevation or
swimming. Aquatic vegetation in the Lake was sparce and limited to the
shoreline. No problems with algae have been reported nor observed during
this study. Transparency was good and moderate water coloration was noted.
Therefore, there is no need for short-term management and the only
foreseeable long-term recommendation is to continue water quality
monitoring.
3.2.2 Management Recommendations Long Pond, Rutland
Upper Long Pond:
Short Term:
- Harvest aquatic vegetation from the shallow end near the beach and
boat ramps. Figure 3-19 illustrates recommended harvesting areas.
- Harvest shoreline vegetation at areas used by fishermen.
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Long Term:
- Mechanically or chemically control aquatic vegetation throughout
the waterbody.
- Reopen the beach as there is no water quality-based reason for its
closure.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Middle Long Pond
Short Term:
- None
Long Term: (
- Maintain as a nutrient sink.
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Lower Long Pond:
Short Term:
- None
Long Term:
- Chemically control aquatic vegetation as a buffer to Whitehall Pond,
or:
- Maintain as a nutrient sink
- Install a filter berm at the outlet.
- Conduct monthly water quality monitoring during May, June, July,
August, and September for the following parameters.
Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
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Basis For Recommendations:
Upper Long Pond is primarily used for recreational boating including water
skiing. Although there was a beach, it is presently closed, and there are no
DEM-sponsored swimming activities. Vegetation (milfoil) was dense in
shallow areas and along the shoreline. Based on the water quality data, the
beach could be reopened. The best short-term actions on the Upper Pond
include harvesting the shallow area near the former beach and boat ramps and
at selected areas around the shoreline. Depending on future decisions, further
vegetation controls may be necessary.
Middle Long Pond has no access and no formal use except for occasional
fishing. Therefore, maintaining this waterbody as a nutrient sink to
downstream impoundments is its best utilization. '
Lower Long Pond also has no access except for recreational fishermen and its
function as a nutrient sink is the best utilization of the resource. If any
vegetation control was to be implemented, it would be chemical (access is
very difficult) and limited to the lower cove to serve as a buffer against
milfoil infestation of Whitehall Pond.
Cost:
The total estimated cost for weed control in Upper Long Pond is:
Chemical weed control $30,000.00 with SONAR
14,000.00 with 2,4-D
Mechanical harvesting 8,000.00
The total estimated cost for weed control in Lower Long Pond is:
Chemical weed control $ 10,000.00 with SONAR
11,000.00 with 2,4-D
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3.2.3 Management recommendations for Whitehall Pond, Rutland
Short Term:
- Harvest vegetation at beach. Figure 3-20 illustrates recommended
harvesting areas.
Long Term:
- Selectively control milfoil growth.
- Replace control valve in dam.
- Relocate access point to an off-dam area.
- Expand the swimming area.
- Expand parking facilities.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters:
Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
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Basis For Recommendations:
Whitehall Pond has a 1,300 foot long beach, 600 feet of which is roped-off and
is heavily used for swimming, being at capacity by 10:00 on many mornings.
Cartop boat access is available, but no motors are allowed. Aquatic
vegetation is present along the shoreline but not in the middle of the Pond.
Water clarity is good and minor water coloration is present.
The short-term recommendation is intended to provide control over aquatic
vegetation at the beach area and vicinity. The long-term control strategy is
to selectively control milfoil which could totally infest the waterbody within
several years.
An additional long-term management alternative is to replace the control
valve in the dam to facilitate annual winter drawdown. Drawdown of
approximately 5 feet will expose weed beds while leaving a pool for fish.
Cost:
The total estimated 1989 cost for weed control in Whitehall Pond is:
Chemical weed control $24,000.00 with SONAR
Mechanical weed harvesting 4,000.00
3.2.4 Management Recommendations for Thompson Pond, Spencer
Short Term:
- Harvest or chemically treat aquatic vegetation at the lower end of
the lower basin. Recommended harvesting areas are presented in
Figure 3-21.
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Long Term:
- Control aquatic vegetation as necessary.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Thompson Pond has two swimming facilities located at the lower end of the
lower basin for use by the 4-H Clubs of America and DEM. Other swimming
takes place at private waterfront beaches around the Pond. Leeches have
been a problem in the past and have been periodically controlled with salt
blocks. Aquatic vegetation was sparse and generally limited to the southwest
end of the lower basin. Water transparency was fair, falling to less than the
minimum standard on some occasions, and was limited by moderate to severe
water coloration.
Although the Pond can be drawndown, shallow wells around the shoreline
restrict lowering the lake to 4 feet. This would be inadequate, however, for
winter kill of vegetation. Therefore, periodic control of vegetation in the
lower basin is the only necessary management alternative. Although not
documented, there have been suggestions that septic leachate may be present
in the pond.
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Cost:
The total estimated 1989 cost for weed control in Thompson Pond is:
Chemical weed control $34,000.00 with SONAR
Mechanical weed harvesting 16,000.00
3.2.5 Management Recommendations for Eames Pond, Paxton
Short Term:
- None
Long Term:
- Mechanically or chemically make meandering boat lanes through
vegetation for improved access and enhanced aesthetic appearance.
Figure 3-22 illustrates recommended harvesting areas.
- Investigate upstream landfill as a potential contamination source.
- Improve cartop boat access.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters:
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
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Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Eames Pond has no formal boat access and no swimming. Public access is
generally limited to the southern end where there is heavy social and
aesthetic uses for weddings, flower viewing, and walldng. Shoreline fishing
and ice fishing is heavy and the pickerel fishery is good. Because of the
shallow and muddy nature of the lower end (the upper end being a dammed
wetland), high water coloration, and historical character, future use of the
waterbody for swimming appears impractical. Aesthetic quality and fishing
appear to be the best uses. To meet this need, opening boat lanes for cartop
boat access and moderately reducing the abundance of aquatic vegetation
would be the most practical management alternatives.
Cost:
The total estimated 1989 cost for weed control in Eames Pond is:
Chemical weed control $18,000.00 for entire pond with SONAR
6,000.00 for lower 15 acres with SONAR
Mechanical weed control 3,000.00 for lower 15 acres
3.2.6 Management Recommendations for Howe Pond, Spencer
Short Term:
- Chemically control aquatic vegetation around the beach area.
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Long Term:
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters:
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Howe Pond suffers from heavy weed growth and moderate water coloration
which limits visibility. The Pond is shallow, has no formal boating access, and
is lightly used for swimming. It does > not meet the minimum standards for
swimming areas due to poor visibility. The water elevation cannot be dropped
in the lower pond where swimming takes place because of the lack of
controls. DEM has considered dredging the lower half of the Pond to improve
swimming. At the present time, however, chemical control is the only
practicable management alternative until further conclusions are reached
within the Department.
Cost:
The total estimated 1989 cost for weed control in Howe Pond is:
Chemical weed control $2,000.00 with SONAR
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4.0 DIAGNOSTIC EVALUATION — REGION 4
4.1 REVIEW OF LAKE AND POND USES
Present and anticipated recreational uses of each lake and pond were
reviewed during interviews with the Regional Supervisor. Using nine
recreational use categories, the levels of recreation were assessed. From
those data a determination was made as to the most appropriate management
alternative(s) that could be implemented. The use matrix is presented in
Table 4-1.
Future changes in use, by either a reduction or increase in facilities, were
considered. Within Region 4, there were no plans for altering present
facilities at Robinson Swimming Area or Laurel Lake that would require
additional management considerations as described in Section 4.2. At Dean
Pond and Ruggles Pond, expansion of the beach areas and other modifications
have been suggested.
Within Region 4, the lakes and ponds evaluated in this report include:
Dean Pond, Brimfield/Monson
Ruggles Pond, Wendell
Robinson Swimming Area, Agawam
Laurel Lake, Warwick
4.1.1 Bathymetric Measurements
The bathymetry of each lake or pond was measured with a recording
fathometer. The measurements were then plotted to either confirm or revise
existing bathymetric data or to prepare new maps. The resulting bathymetric
maps are shown in Figures 4-1 through 4-4.
4-1
Table 4-1
REGION 4, USE MATRIX
Name
Dean Pond
Ruggles Pond
Robinson
Swimming Area
Laurel Lake
0 = none
1 - light
2 = moderate
3 = heavy
Boat
Access
Cartop
Cartop
0
Gravel
Boating
1
1
0
2
Swimming
2
2
3
3
Water
Skiing
0
0
0
1
Fishing
2
2
0
2
Ice
Fishing
1
1
0
2
Skating
1
1
0
2
Camping
0
0
0
2
Aesthetic
2
3
1
2
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4.1.2 Morphometry
Measurements of certain morphometric parameters for each lake and pond
system were required to complete the hydrologic computations. The
necessary morphometric data are contained in Table 4-II.
Table 4-H
MORPHOMETRY - REGION 4
Lake/Pond
Dean Pond
Ruggles Pond
Robinson
Swimming Area
Laurel Lake
Drainage
Area
(acres)
506
787
77
486
Average
Depth
(feet)
>
5.0
3.5
3.0
15.0
Maximum
Depth
(feet)
10
6
5
30
Lake
Area
(acres)
12
19
3
51
Volume
(millions
of ft3)
2.61
2.90
0.39
33.32
4.1.3 Hydrologic Budgets
The long-term average monthly streamflow and ten year, seven day average
monthly low flow (Q7_io), which certain lakes and ponds may be expected to
receive, have been computed.
Streamflow and lowflow estimates were determined generally through the use
of available data. In Region 4, monthly average and low flow data for Ruggles
Pond and Laurel Lake were obtained through a stream flow analysis within the
Upper Connecticut River Basin. Long-term average monthly streamflow
contributions for these water bodies and the appropriate drainage areas were
then determined by adjusting monthly proportions of USGS streamflow data
for Priest Brook at Winchendon, MA. The water year 1974, an average year,
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for average flow of 1.77 cfsm was used. Monthly proportions for Priest Brook
during water year 1981, a typically dry year, were used to estimate low flow.
The 1981 summer low flow monthly estimates were further adjusted using the
USGS Hydrologic Atlas data for the Connecticut River Basin (Table 4-in).
Dean Pond flow computations were based on the Hardwick Pond study
(Division of Waterways, 1983) and adjusted for drainage area size.
Because flow through Robinson Swimming area was artificially maintained by
wells and siphoning water from Miller Brook, a flow analysis was not
conducted.
Monthly flushing rates and retention times for each lake and pond system
were also computed and are contained in Tables 4-JII through 4-V.
4.1.4 Sediment Examinations
To determine the need for dredging of a waterbody, or portions thereof, the
lake and pond bottoms were probed. The probes were conducted from a boat
to the point of refusal which was the greatest depth to which the probe could
be hand pushed. The depth of sediment and type of sediment (sand gravel,
rock, or muck) were recorded.
Dean Pond contained up to 5 feet of organic mud in the general area of the
swimming beach and into the southwest arm. Mud depths decreased to about
one foot in the larger and deeper open water areas. Rock and gravel was
present at the outlet.
Ruggles Pond contained 3.5 to 4 feet of mud throughout its area. Because it
was an impounded meadow that apparently was never grubbed, the bottom
also contained numerous stumps. Remains of abandoned beaver lodges were
also present. In some areas, the pond bottom was beginning to lift and float.
Robinson Swimming Area had a layer of organic sediment that transitioned
from 1.5 feet in the center to sand at the shoreline. The natural bottom was a
hard sand and gravel.
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Table 4-4H
HYDROLOGY OF
DEAN POND
Month
OGT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.42
0.94
1.45
1.31
1.41
2.71
2.92
1.60
0.92
0.42
0.28
0.30
Monthly
Low Flow
cfs
0.06
0.17
0.49
0.32
0.51
1.28
1.31
0.73
0.28
0.06
0.03
0.02
Flushing
Rate
0.42
0.93
1.44
1.30
1.40
2.69
2.90
1.59
0.91
0.42
0.28
0.30
Retention
Time
2.40
1.07
0.70
0.77
0.72
0.37
0.35
0.63
1.10
2.40
3.60
3.36
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Table 4-IV
HYDROLOGY OF
RUGGLESPOND
Month
OCT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.22
0.76
6.64
3.08
2.95
3.57
3.94
2,66
0.97
0.39
0.11
0.89
Monthly
Low Flow
cfs
0.01
0.43
0.80
0.18
3.70
2.00
3.20
2.48
0.64
0.71
0.01
0.01
Flushing
Rate
0.20
0.68
5.94
2.76
2.64
3.19
3.53
2.38
0.87
0.35
0.10
0.80
Retention
Time
5.08
1.47
0.17
0.36
0.38
0.31
0.28
0.42
1.15
2.87
10.16
1.26
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Table 4-V
HYDROLOGY OF
LAUREL LAKE
Month
OCT
NOV
DEC
JAN
FEE
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
0.14
0.47
4.10
1.90
1.80
2.20
2.40
1.64
0.60
0.24
0.07
0.55
Monthly
Low Flow
cfs
0.00
0.27
0,49
0.11
2.28
1.23
2.00
1.48
0.40
0.44
0.00
0.00
Flushing
Rate
0.01
0.04
0.32
0.15
0.14
0.17
0-19
0,13
0.05
0.02
0.01
0.04
Retention
Time
91.83
27.35
3.14
6.77
7.14
5.84
5.36
7.84
21.43
53.57
183.66
23.38
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Laurel Lake had a rocky, gravelly bottom throughout much of its area. The
shallow coves at the western and eastern ends contained 3.5 feet of organic
mud.
4.1.5 Water Quality Analyses
At each waterbody, water quality sampling and analyses were conducted on
three occasions during the summer of 1986. Sample stations were selected
based on the number and permanence of tributaries, depth and configuration
of the waterbody, and location of recreational sites. Sample locations are
illustrated in Figures 4-5 through 4-8. Water quality data are contained in
Tables 4-VI through 4-IX.
The reader is referred to Appendix B for the applicable water quality
standards or criteria.
4.1.6 Phytoplankton Analyses
Samples of phytoplankton (algae) were collected at each lake station
whenever water quality samples were collected. The phytoplankton samples
were field preserved with iodine/potassium iodide solution and concentration
(where necessary) at the laboratory in a Sedwick Rafter Funnel. Enumeration
was then conducted.
Phytoplankton in Dean Pond was of a relatively high cell density, averaging
1,213 cells per milliliter. Bluegreen algae including Anabaena sp, Anacvctis
sp, and Nodularia sp were dominant. Green algae which were also common
included Phytocom's sp, Staurastrum sp, Chlorella sp, Coelastrum sp,
Scenedesmus sp, and Sphaerocvstis sp. Other species of lower density
included Dinobrvon sertularia. and Mallomonas sp. Visibility in Dean Pond
was marginal, averaging 4 feet. Water color was a turbid brown which, when
combined with phytoplankton growth, limited visibility. Dean Pond also
contained mats of filamentous algae near the beach and in the cove upstream
of the swimming area.
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Table 4-VI
WATER QUALITY DATA
DEAN POND
CHICOPEE, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Total
Total Alkalinity
(mg/1)
Total Coliform
1
<0.1
37
32
<0.02
7.2
0.012
9.6
0
Round 1
7/9/86
2
<0.1
75
32
0.027
6.6
0.093
10.0
60
1
0.5
75
50
0.0
7.5
<0.2
34
0
Round 2
8/14/86
2
0.5
50
25
0.0
6,9
<0.2
34
300
1
0.1
50
30
0.0
6.1
<0.01
34
100
Rounds
10/2/86
2
0.1
50
30
0.0
6.1
<0.01
34
0
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
0 100 0 0
Turbidity (mg/1) 0.9 1.0
Table 4-VH
WATER QUALITY DATA
RUGGLES POND
WENDELL, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
PH (mg/1)
Phosphate (mg/1)
Total
Total Alkalinity
fmc/n
Round 1
7/16/86
1 2 3
<0.1 <0.1 <0.1
133 158 133
96 120 120
<0,02 <0.02 <0.02
4.8 4.6 4.8
0.01 0.02 <0.01
1.0 <1.0 1.0
1
1.0
125
100
1.5
4.8
<0.2
17
Round 2
8/20/86
2
1.8
200
100
1.5
5.3
0.3
17
3
0.6
100
50
1.0
5.0
<0.2
17
1
0.3
15
15
0.0
5.4
<.01
17
Rounds
10/9/86
2
0.3
10
10
0.0
5.6
.01
17
3
N
O
F
L
O
W
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
40 180 1,100 0 1000
100
0/100 0/100
0/100 0/100
Turbidity (mg/1) 1.1 0.8
Table 4-Vffl
WATER QUALITY DATA
ROBINSON SWIMMING AREA
AGAWAM, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mgA)
pH (mg/1)
Phosphate (mg/1)
1
<0.1
32
10
0.44
9.3
0.041
Round 1
7/9/86
2
<0.1
18
10
0.907
8.8
<0.01
1
0.1
10
5
2.0
6.9
<Q.2
Round 2
8/14/86
2
0.1
15
10
1.5
7.9
<0.2
Round 3
10/2/86
D
R
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
51 53
100
100
51 51
100
Turbidity (mg/1)
Table 4-K
WATER QUALITY DATA
LAUREL LAKE
IRVING AND WARWICK, MA
Round 1
7/16/86
1 2
Ammonia(mg/l) < 0. 1 < 0. 1
Apparent Color <5 <5
(PCCU)
True Color (PCCU) <5 <5
Nitrate (mg/1) <0.02 <0.02
pH (mg/1) 6.4 6.4
Phosphate (mg/1) <0.01 <0.01
Round 2
8/21/86
1 2
0.3
75
50
0.0
5.8
<0.2
0.3
15
10
0.0
5.7
<0.2
Round 3
10/10/86
1 2
0.9
100
75
0.1
4.8
0.2
1.0
100
100
0.1
4.6
<0.1
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
3.1 2.9 17 17
0
0 0
17
0
17
1500
0
Turbidity (mg/1) 0.7 0.5
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Ruggles Pond contained one of the more diverse assemblages of
phytoplankton, consisting of 17 species. Cell counts, however, were low
averaging 238 cells per milliliter. Four species of bluegreen algae were found
including Anabaena sp, Anacvstis sp, Mougeotia sp, and Aphaniz om enon sp.
The most common green algae included Spirogvra sp, Staurastrum sp,
Closterium sp, Tetraspora sp, Pediastrum sp, Scenedesmus sp, Zvgnema sp and
Ulothrix sp. Diatoms were also present in the Pond and included Asterionella
formosa. Diatom a sp, Tabellaria sp, and Synedra sp. The goldenbrown alga
Dinobrvon sp was also present at a low density. While phytoplankton growth
was not a problem in Ruggles Pond, intense water coloration reduced visibility
consistently below the minimum required for bathing facilities.
Robinson Swimming Area contained very high amounts of phytoplankton
which, when combined with the very dense amounts of filamentous algae,
severely restricted visibility to less than 2.3 feet. The dominant species
included the green algae Cladophora sp, Oedogonium sp, Pediastrum sp,
Scenedesmus sp, and Staurastrum sp. Microcvstis aeruginosa was the only
bluegreen algae found and Fraeilaria sp and Synedra sp were the only
diatoms. Water coloration was relatively low in Robinson Swimming Area.
Control of both filamentous and planktonic algae growth would measurably
improve conditions.
Laurel Lake had low phytoplankton densities averaging 291 cells per
milliliter. Diatoms were most abundant and included Fragilaria sp,
Asterionella sp, Melosira sp, and Cvclotella sp. Green algae included
Tetraspora sp, Closterium sp, Staurastrum sp, Ulothrix sp, and Ankistrodesmus
sp. Anabaena sp and Anacvstis sp were the only bluegreen species found.
Laurel Lake had a visibility in excess of 12 feet and had no problems with
algae or water color.
4.1.7 Aquatic Vegetation
To determine the presence and extent of aquatic vegetation, each waterbody
was surveyed during each water quality sampling period. The locations and
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extent of the various plant species in each waterbody were mapped. The
results of these surveys are illustrated in Figures 4-9 through 4-12. A key to
the maps appears in Table 4-X, following the figures.
Dean Pond contained milfoil, American elodea, and snailseed pondweed as
dominant species. Other species included filamentous algae and floatingleaf
pondweed. Use of the small beach area for shoreline fishing was not hindered
by the vegetation. Expansion of the beach into areas presently vegetated has
been suggested and was the basis for the recommendation that dredging be
conducted to remove sediment and plants. Both milfoil and elodea are prolific
growers and should be monitored annually.
Ruggles Pond was totally infested with fragrant waterlily, watershield, and
bladderwort. The waterbody is shallow, muddy, stumpy, and has a bottom
which appeared to become increasingly gaseous. In the absence of vegetation
control, the aesthetic quality of the Pond will continue to decline. Control
measures, as recommended in Section 4.2, are necessary to improve swimming
conditions.
Robinson Swimming Area contained slender naiad throughout its area. This
plant in itself did not impede swimming; rather the dense algae growth was a
problem, and must be controlled. The growth of filamentous algae was also
extensive.
Sparse amounts of shoreline vegetation were reported in Laurel Lake. It did
not, however, impede aesthetic or active recreational use. Dominant species
included fragrant waterlily, watershield, and pipewort. Slightly denser growth
of aquatic vegetation was found at both ends of the Lake. It did not impede
use and created good fishery and wildlife habitat areas. There is no present
need to control nuisance plants on Laurel Lake.
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Table 4-X
AQUATIC VEGETATION SURVEY
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27,
28.
29.
30.
31.
32.
Scientific Name
Potaiuogeton robbinsii
Ceratophyllum demersum
Potamogeton Richardsonii
Vallisneria americana
Mvriophylluin heterophvllum
Nuphar advena
Polvgonum amphibmm
Elodea canadensis
Nvmphaea odorata
Tvpha latifolia
Brasenia schreberi
Isoetes sp
Utricularia sp
Musci
Graminea
Pecodon verticillatus
Cabomba caroliniana
Sagittaria latifolia
gcirpus sp
Potamogetnn natans
Pontederia cordata
Wolffia GQhimbiana
Lemna minor
verna
Nitella
Nvmphaea tuberosa
Naias flexilis
Potamogeton diversifolius
Eleocharis acicularis
Eriocaulon sp
Potomogeton
Common Name
Femleaf Pondweed
Coontail
Richardson Pondweed
Wild Celery
Variable Milfoil
Spatterdock
Filamentous Algae
Water Smartweed
American Elodea
Fragrant Waterlily
Common Cattail
Watershield
Quillwort
Bladderwort
Moss
Grass
Water Willow
Fanwort
Arrowhead
Bulrush
Floatingleaf Pondweed
Pickerelweed
Watermeal
Duckweed
Water Starwort
Nitella
White Waterlily
Slender Naiad
Snailseed Pondweed
Slender Spikerush
Pipewort
Largeleaf Pondweed
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4.2 MANAGEMENT RECOMMENDATIONS — REGION 4
The following is a list of recommendations for both short- and long-term
activities associated with Region 4 waterbody management. Following the
recommendations is a discussion of the basis for those recommendations. The
investigations and management recommendations were conducted for the
following waterbodies:
Dean Pond, Brimfield/Monson
Ruggles Pond, Wendell
Robinson Swimming Area, Agawam
Laurel Lake, Warwick
Table 4-XI provides an overview of problem areas these waterbodies.
Methods by which the recommendations can be implemented are contained in
Appendix C.
4.2.1 Management Recommendations for Dean Pond, Brimfield/Monson
Short Term:
- Chemically control algae
Long Term:
- Repair gate valve in dam.
- Draw Pond down six (6) feet to allow dredging of upper cove and
expansion of swimming area seventy five (75) feet east and west.
- Dispose of spoils on site.
- Practice annual winter drawdown for weed control lowering no more
than five (5) feet.
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Table 4-XI
REGION 4, PROBLEM AREAS
Water
Body
Dean Pond
Ruggles Pond
Robinsons
Swimming Area
Laurel Lake
Algae
F-3
F-2
F-3
0
P-3
P-3
Weeds
2-OA
3-OA
1-OA
1-S
Max.
Depth
10'
6'
5'
30'
Average
Depth
5'
3.51
31
15'
Color
2
3
1
1
Floating
Islands
(Bottom)
0
3
0
0
Leeches
UK
3
UK
UK
Poor
Circulation
UK
UK
UK
0
Septic
Leachate
UK
0
3
2
0 = none
1 = light
2 = moderate
3 = severe
F = filamentous
P = planktonic
S = shoreline
OA = overall
UK = unknown
NA « not applicable
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- Continue present policy of prohibiting outboard motors on the Pond.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Conform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Dean Pond had moderate growth of aquatic vegetation throughout, in addition
to heavy growth of filamentous and planktonic algae. The swimming area was
generally free of vegetation as a result of hand raking. Approximately 300 -
400 swimmers utilize the facility daily. In addition, the Red Cross sponsors
swimming lessons for three classes per day. Water in the Pond was
moderately colored with humic materials and severe vegetation problems have
occured in the past.
The short-term recommendation is intended to provide immediate relief from
the severe algae growths. No recommendations are provided for weed control
as they were not presently a nuisance. Long-term recommendations were
planned to provide better control over weed density, to remove the large
deposits of mud in the upper reaches of the Pond, to expand the beach area,
and to monitor water quality.
4 - 3 0
JASON M. CORTELL AND
ASSOCIATES INC.
Cost:
The total estimated costs for weed and algae control in Dean Pond are:
Chemical weed control $5,000.00 with SONAR
(optional)
Chemical algae control 2,000.00 with Aquazine
4.2.2 Management Recommendations for Ruggles Pond, Wendell
Short Term:
- Chemically control aquatic vegetation in the Pond.
- Chemically control algae in the Pond.
Apply lime to control leeches.
Long Term:
- Continue present policy of "cartop boat only" access.
- Conduct an engineering study to isolate the beach as shown in
Figure 4-13 and to provide improved outlet controls, improved beach
and swimming area conditions.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
PH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
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Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Ruggles Pond is an impounded waterbody created from a meadow by
construction of a 10 foot high dam during the period of the Civilian
Conservation Corps (CCC). While Ruggles Pond is used for swimming and
cartop boating activities, there is no significant fishery. Only the beach area
has been dredged in the past.
Having not been grubbed to the glacial soils during construction, the Pond
contains numerous stumps and a thick organic soil layer. This fertile
substrate provides good habitat for leeches which have a deleterious effect on
the quality of swimming. The depth of organic soils has been found to be
approximately 4 feet.
Presently, the spillway invert limits drawdown to approximately 3 feet. The
waterbody has a high degree of natural coloration in the form of humic
materials. Algae and watercolor have limited transparency to less than the
required minimum of 4 feet under the Massachusetts Sanitary Code.
To improve recreational quality, the most immediate action would be to apply
lime to control leeches. In the event aquatic vegetation problems become
severe, chemical controls may be necessary. Mechanical harvesting of
vegetation is not recommended due to the shallow depth of water and
presence of numerous stumps.
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In the long-term, isolation of the beach area may be the more manageable
alternative. Under such a plan, the beach area would be isolated by
construction of a permanent granular fill berm with inlet and outlet controls.
Muck in the swimming area would then be removed, the area regraded and
expanded, and a lime application system would supplant manual application of
agricultural lime. An engineering study, however, must precede the adoption
of the plan.
Cost:
The total estimated costs for weed, algae and leech control in Ruggles Pond
are:
Chemical weed control $7,000.00 with SONAR
Chemical algae control 2,000.00 with Aquazine
Liming for leeches 150.00 plus DEM labor
4.2.3 Management Recommendations for Robinson Swimming Area,
Agawam
Short Term:
- Stop the use of Miller Brook as a water source.
- Chemically control algae in the swimming area for two years as
monitoring of conditions without Miller Brook water continues.
Long Term:
- Remove mud from the bottom of the swimming area.
- In the event that algae conditions are not abated within two years of
stopping use of Miller Brook, commence an engineering study into
the construction of two new wells and/or isolated beach area and/or
filter beds to control water quality.
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- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Monitoring should be conducted in the swimming area, Miller Brook, and
each of the wells.
Basis For Recommendations:
Robinson Swimming Area is a man-made recreational facility, excavated into
the land. One portion of the facility has been used for swimming and the
remainder for passive recreation. No boating is allowed. Water is supplied
from two wells with an average yield of 70 gpm and from Miller Brook via a
siphon. Severe algae problems were found and weed density was sparce.
Recommended short-term management solutions include (1) chemical controls
of algae and (2) the cessation of the use of Miller Brook for water. The water
quality data clearly demonstrate that Miller Brook is degraded and that its use
as a water source should be discontinued. It is, however, unclear if the
remaining water, supplemented by wells, would be of sufficient quality
without other future remedial measures. Accordingly, the long-term
recommendations to monitor water quality and to engage an engineering study
are warranted. Because the waterbody can be totally evacuated of water,
removal of mud in the dry can be quickly accomplished.
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Cost:
The total estimated cost for algae control at Robinson Swimming Area is:
Chemical algae control $100.00 with Aquazine
plus DEM labor
4.2.4 Management Recommendations for Laurel Lake, Warwick
Short Term:
- None
Long Term:
- Examine the condition of on-lot septic system disposal units at the
private dwelling units on Laurel Lake to assure they meet Title 5
standards. Institute corrective measures.
- During mid-summer (July or August), examine the lakefront for the
presence of septic leachate plumes using the Septic Leachate
Detector or similar device.
- Unless satisfactory results are obtained from the above two
recommendations, no year-round occupancy should be allowed.
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
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Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
- Consider horsepower limits
Basis For Recommendations:
Laurel Lake was found to be a very clean waterbody with approximately
30 cottages scattered along its northern shore. The cottages were reported to
have been constructed approximately 50 years ago. Water quality was
excellent and weeds and algae were sparse. Several years ago there had been
a complaint of the possible presence of Giardia sp. (an intestinal parasite).
Swimming, fishing, and motorboating (no horse power limits) and waterskiing
are presently practiced. Horsepower limits are recommended since the Lake
is only 800 ft wide and less than 4,000 ft long.
Because there was no water quality based impediment to recreational use of
the waterbody, no short-term management is needed. However, because of
steepness of the shoreline, concern has been expressed as to the adequacy of
on-lot septic systems. Given the excellent quality of Laurel Lake, it is
necessary that it be preserved through long-term recommendations as listed
above.
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5.0 DIAGNOSTIC EVALUATION — REGION 5
5.1 REVIEW OF LAKE/POND USES
Mauserts Pond was the only pond evaluated in Region 5 for this study. A
review of present and anticipated recreational uses of the Pond was conducted
through interviews with the Regional Supervisor. Using nine recreational use
categories, the levels of recreation were assessed. From those data, a
determination was made as to the most appropriate management
altemative(s) that could be implemented. The use matrix is contained in
Table 5-1.
Future changes in use, by either a reduction or increase in facilities, were also
examined. Several changes to Mauserts Pond are desirable and are described
in Section 5.2.
5.1.1 Bathymetric Measurements
The bathymetry of Mauserts Pond was measured with a recording fathometer.
The measurements were then plotted to either confirm or revise existing
bathymetric maps or to prepare new maps. The resulting bathymetric map of
the Pond is contained in Figure 5-1.
5.1.2 Morphometry
Measurements of certain morphometric parameters for Mauserts Pond were
required to complete the hydrologic computations. The relevant
morphometric data are contained in Table 5-II.
5.1.3 Hydrologic Budgets
The long-term average monthly streamflow and ten year, seven day average
monthly low flow (Q7_io)» which certain lakes and ponds in the region may be
expected to receive, have been computed.
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Table 5-1
REGION 5, USE MATRIX
Boat Water Ice
Name Access Boating Swimming Skiing Fishing Fishing Skating Camping Aesthetic
Mauserts Pond Cartop 1 3 0 2 2 1 1 2
0 = none
1 «light
2 = moderate
3 = heavy
BOAT
ACCESS .
MAUSERTS POND
Clarksburg State Forest
^Clarksburg.
Diagnostic
Evaluation
21 Lakes & Ponds
MA Department of
Environmental Management
Division of Waterways
BATHYMETRY
WATER DEPTH (flV—5—
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Table 5-H
MORPHOMETRY - REGION 5
Lake/Pond
Mauserts Pond
Drainage
Area
(acres)
2,016
Average
Depth
(feet)
2.5
Maximum
Depth
(feet)
5
Lake
Area
(acres)
49
Volume
(millions
of ft3)
10.67
Streamflow and lowflow estimates were determined generally through the use
of available data. In Region 5, monthly average and lowflow data were
obtained through a flow analysis of streams within Hoosic River Basin near
Mauserts Pond which yielded a value of 2.04 cfsm. The long-term, average
monthly streamflow contribution for Mauserts Pond was determined by
adjusting monthly proportions of USGS streamflow data for the Hoosic River
at Adams, MA and for Mauserts Pond drainage area for average flow of
2.04 cfs. Monthly proportions for Hoosic River at Adams, MA, 1981, were
used to estimate low flow. The summer values were adjusted according to
Q7-10 estimates in the USGS Hydrobgic Atlas for the Mauserts Pond area
within the Hoosic River Basin.
Monthly flushing rates and retention times were also computed and are
contained in Table 5-m.
5.1.4 Sediment Examinations
To determine the need for dredging of the waterbody or portions thereof, the
pond bottom was probed. The probes were conducted from a boat to the point
of refusal which was the greatest depth to which the probe could be hand
pushed. The depth of sediment and type of sediment (sand gravel, rock, or
muck) were recorded.
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Table 5-m
HYDROLOGY OF
MAUSERTS POND
Month
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
Monthly
Average Flow
cfs
1.73
3.02
11.95
6.04
5.98
8.68
13.11
8.68
4.88
3.53
1.93
5.01
Monthly
Low Flow
cfs
0.63
0.85
2.47
1.27
2.57
3.68
7.52
4.70
2.05
1.42
0.60
0.66
Flushing
Rate
0.42
0.73
2.90
1.47
1.47
2.11
3.18
2.11
1.19
0.86
0.47
1.22
Retention
Time
2.38
1.36
0.34
0.68
0.69
0.47
0.31
0.47
0.84
1.17
2.13
0.82
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Sediments in Mauserts Pond consisted of organic mud to a depth of
approximately 4 feet deep in many of the coves. A hard sand bottom was
found in the Pond center. Wood debris was also present near the beaver
lodges and beaver dam.
5.1.5 Water Quality Analyses
Water quality sampling and analyses were conducted on three occasions during
the summer of 1986. Sample stations were selected based on the number and
permanence of tributaries, depth and configuration of the waterbody, and
location of recreational sites. Sample locations are illustrated in Figure 5-2.
Water quality data are contained in Table 5-IV.
The reader is referred to Appendix B for the applicable water quality
standards or criteria.
5.1.6 Phytoplankton Analyses
Samples of phytoplankton (algae) were collected at the Mauserts Pond station
at the same time as water quality samples were collected. The phytoplankton
samples were field preserved with iodine/potassium iodide solution and
concentration, where necessary, at the laboratory in a Sedwick Rafter
Funnel. Enumeration was then conducted.
The phytoplankton in Mauserts Pond consisted of bluegreen algae, desmids,
and diatoms. Although the bluegreen alga Anabaena sp and the diatom
Asterionella formosa were the dominant species, they were never present at
such proportions that would impede visibility. The Secchi disc could be
observed on the Pond bottom at each sampling interval.
5.1.7 Aquatic Vegetation
The presence and extent of aquatic vegetation were surveyed during each
water quality sampling period. The locations and extent of the various plants
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Table 5-1V
WATER QUALITY DATA
MAUSERTS POND
CLARKBURG, MA
Ammonia(mg/l)
Apparent Color
(PCCU)
True Color (PCCU)
Nitrate (mg/1)
pH (mg/1)
Phosphate (mg/1)
Round 1
7/10/86
1 2
<0.1 <0.1
37 60
22 32
<0.01 <0.01
7.1 7.3
0.027 0.035
3
<0.1
32
27
<0.01
6.8
0.029
1
0.1
50
25
0.0
6.2
<0.2
Round 2
8/19/86
2
0.1
75
50
0.0
6.2
<0.2
3
0.1
50
25
0.0
6.4
<0.2
1
0.2
50
30
0.0
5.81
<0.1
Round 3
10/15/86
2
0.2
50
35
0.0
5.95
<0.1
3
0.2
50
35
0.0
5.76
<0.1
Total
Total Alkalinity
(mg/1)
Total Coliform
Bacteria
(colonies/100 ml)
Fecal Coliform
Bacteria
(colonies/100 ml)
12.7 12.3 10.7
10
0
17 17
100
17 17
0
34
0
0
34
Turbidity (mg/1) 0.7 0.9 0.5
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species in the Pond were mapped. The results of these surveys are illustrated
in Figure 5-3. Table 5-V presents a key to vegetation species.
Mauserts Pond contained moderate growth of watershield throughout much of
its area. While this plant does not presently impede pond uses, it could
become a problem as the water elevation is lowered with the removal of the
beaver dam. At this time, vegetation control would be necessary. Other
aquatic plant species included common cattail, spatterdock, naiad, elodea, and
snailseed pondweed.
5.2 MANAGEMENT RECOMMENDATIONS — REGION 5
The list of recommendations for both short- and long-term activities for the
management of Mauserts Pond is followed by a discussion of the basis for
those recommendations. Mauserts Pond was the only Region 5 waterbody
evaluated for this study.
Table 5-VI provides an overview of problem areas within the Pond. Methods
by which the recommendations can be implemented are contained in
Appendix C.
5.2.1 Management Recommendations for Mauserts Pond, Clarksburg
Short Term:
- Control the beaver population through trapping. Live trapping has
only a 30 percent success rate and is not recommended by the
Division of Fisheries and Wildlife.
- Clean debris and wood cutting from the outlet control and install a
steel hood with a bottom trash rack with slats no wider than one inch
over the second outlet to keep beavers from replugging the outlet
culvert. The hood must extend deep enough under water that
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Table 5-V
AQUATIC VEGETATION SURVEY
Scientific Name Common Name
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
Potamogeton robbinsii
Ceratophvllum demersum
Potamogeton Richardsonii
Vallisnftria americana
Myriophvllum heterophvlhim
Nuphar advena
Polygonum amphibium
Elodea canadensis
Nymphaea odorata
Tvpha latifolia
Brasenia schreberi
Isoetes sp
Utricularia sp
Musci
Graminea
Decodon verticillatus
Cabomba caroliniana
Sagittaria latifolia
Scirpus sp
Potamogeton natans
Pontederia cordata
Wolffia columbiana
Lemna minor
verna
Nitella
Nymphaea tuberosa
Naias flexilis
Potamogeton diversifolius
Eleocharis acicularis
Eriocaulon sp
Potomogeton amplifolius
Fernleaf Pondweed
Coontail
Richardson Pondweed
Wild Celery
Variable Milfoil
Spatterdock
Filamentous Algae
Water Smartweed
American Elodea
Fragrant Waterlily
Common Cattail
Watershield
Quillwort
Bladderwort
Moss
Grass
Water Willow
Fanwort
Arrowhead
Bulrush
Floatingleaf Pondweed
Pickerelweed
Watermeal
Duckweed
Water Starwort
Nitella
White Waterlily
Slender Naiad
Snailseed Pondweed
Slender Spike rush
Pipe wort
Largeleaf Pondweed
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Table 5-VI
REGION 5, PROBLEM AREAS
Water
Body
Mauserts Pond
Algae
F-2
Weeds
3-OA
Max,
Depth
5'
Average
Depth
2.5'
Floating
Islands
Color (Bottom)
2 2
Leeches
UK
Poor
Circulation
UK
Septic
Leachate
0
0 = none
1 = light
2 = moderate
3 - severe
F = filamentous
P = planktonic
S = shoreline
QA « overall
UK = unknown
NA = not applicable
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beavers cannot hear or detect the sound of flowing water which
triggers their natural instinct to stop the flow of water. The
Division of Fisheries and Wildlife has suggested that DEM try to
maintain pond water levels by regulating the outlet culvert rather
than destroying the beaver dam.
Chemically or mechanically control vegetation in the Pond.
Figure 5-4 illustrates recommended harvesting areas.
Long Term:
- Lower the water level to control shoreline vegetation by winter
freezing (lake drawdown). Care must be taken in this action as
beavers must modify the lodges to avoid freezing. Water levels
cannot be lowered after October 15 as there will not be sufficient
time for the beavers to modify their lodges.
- Monitor the water along the beach for stagnation after vegetation
and the beaver dam have been removed.
- If necessary, install flow developers to enhance water movement
across the beach.
- Maintain the present policy of "cartop boats only."
- Conduct monthly water quality monitoring annually during May,
June, July, August, and September for the following parameters.
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
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Total Coliform Bacteria
Fecal Colifonn Bacteria
Temperature and Dissolved Oxygen Profiles
Algae Analysis
Secchi Disc Transparency
Aquatic Vegetation Survey (August only)
Basis For Recommendations:
Mauserts Pond supports heavy swimming and camping activities and provides
cartop boat access for fishing and general use. The swimming beach is
approximately 300 feet in length. The depth of the beach (grass line to water
line), however, has been severely reduced by the construction of a beaver dam
across the outlet which is a short distance upstream of the concrete spillway.
The beaver dam has raised the Pond surface 1.8 feet. Moderate growth of
aquatic vegetation in the Pond was noted, which interferes with swimming.
The short-term recommendations includes restoring the beach by removing
the beavers and improving outlet controls. This will result in an extension of
the swimming area into waters where dense vegetation must be controlled.
The long-term recommendations suggest (1) partial, (2) potential
improvements in water circulation across the beach, and (3) water quality
monitoring.
Cost:
The total estimated 1989 cost for weed control in Mauserts Pond is:
Chemical weed control $13,000.00 with Aquazine
Mechanical weed harvesting 4,000.00
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1.0 INTRODUCTION
JASON M. CORTELL and ASSOCIATES INC. (JMCA) has conducted a baseline
survey of surface water and groundwater conditions at Walden Pond, Concord,
Massachusetts. The data collected from the survey have also been compared
with historical information on the waterbody (Division of Water Pollution
Control, 1985: McCabe, 1952).
The sampling and analysis program called for sampling of the water column to
determine the concentrations of certain water quality parameters, and, to
construct one groundwater monitoring well for the purpose of obtaining
groundwater quality information.
The results of the work are contained in the following sections.
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2.0 SURFACE WATER QUALITY
2.1 MONITORING PROGRAM
Water quality samples were collected from the deepest portion of Walden
Pond (see Figure 1) on three occasions: July, 1986; September, 1986; and
March, 1987. Parameters which were analysed included:
Turbidity
True and Apparent Color
pH
Alkalinity
Ammonia nitrogen
Nitrate nitrogen
Total Phosphorus
Total coliform bacteria
Fecal coliform bacteria
Temperature and dissolved oxygen profiles
Secchi disc transparency
Phytoplankton analysis
Walden Pond is classified by the Division of Water Pollution Control to be
Class B water. As such, water quality is to be suitable for primary and
secondary contact recreation and for the propagation and growth of fish,
other aquatic life, and wildlife. The following water quality criteria apply.
Dissolved Oxygen - Minimum of 5.0 mg/1 in warm water fisheries and a
minimum of 6.0 mg/1 in cold water fisheries.
Temperature - Maximum of 83 °F in warm water fisheries and a
maximum of 68°F in cold water fisheries. An artificial rise shall not
exceed 4.0°F.
pH - 6,5 - 8.0 units and not more than 0.2 units outside of natural range.
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Fecal Coliform Bacteria - Shall not exceed a log mean of 200 per 100 ml
and not more than 10% of monthly samples will exceed 400 per 100 ml.
Total Coliform Bacteria - Not more than 1,000 per 100 ml.
Secchi Disc Transparency - Not less than 4 feet.
There are no established water quality criteria for alkalinity, turbidity, color,
and nutrients. The following, however, may be used as guidelines.
Alkalinity - is a measure of the acid buffering capacity of water. Water with
a high alkalinity concentration is not as susceptible to acid changes as is
water with low alkalinity concentrations. Because of the concern with acid
rain, the following scale has been developed by the University of
Massachusetts by which one may judge the condition of a water body in
relation to potential acidification.
Acidified - alkalinity 0 or less, pH < 5.0
Critical - alkalinity 0 to 2 mg/1, pH > 5.0
Endangered - alkalinity 2 to 5 mg/1, pH > 5.0
Highly sensitive - alkalinity 5 to 10 mg/1, pH > 5.0
Sensitive - alkalinity 10 to 20 mg/1, pH > 5.0
Not sensitive - alkalinity > 20 mg/1, pH > 5.0
Turbidity - There are no specific limits on turbidity in Class B waters within
the Commonwealth. Other states have, however, established limits which
may be used as a guideline. New Jersey for example, requires that at any
time turbidity cannot exceed 50 units and the 30 day average cannot exceed
30 units.
Color - Apparent color is a measure of water appearance before suspended
materials are filtered out. True color is a measure of water color after all
suspended materials have been removed through filtration by a 0.45 micron
filter. True color includes only dissolved mineral color producing materials.
In many waterbodies, natural coloration with humic acids is the
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dominant source of color. Depending on the concentration of the humic acids,
water color can be so dark that the transparency criteria of four feet required
by the State Sanitary Code cannot be met. Hence, the reason for including
color in the testing program. When color values of 20 or more are found,
water transparency will begin to be impeded.
Phosphorus - The ability of a waterbody to tolerate phosphorus depends on a
number of site-specific dynamic limnologic properties. To determine these
properties, considerable study to include year round monitoring is required. A
good rule of thumb, however, is to use a concentration of 0.01 mg/1 of total
phosphorus as a general maximum. Above this level, waterbody enrichment is
most likely taking place.
Ammonia Nitrogen - Ammonia is an important parameter in water quality for
two reasons: (1) it represents a portion of the nitrogen budget in a waterbody,
and (2) it can be toxic in situations where wastewater is being discharged.
In general, the un-ionized ammonia concentration cannot exceed 0.02 mg/1
under established conditions of pH and temperature. The EPA has published
more detailed information depending on temperature, pH, and type of fishery
(Federal Register Vol. 50, No. 145 Monday, July 29, 1985).
Nitrate Nitrogen - The Primary Drinking Water Standards allow a maximum
of 10 mg/1 for nitrate nitrogen. This, however, considerably higher than found
in natural waters. While no specific concentration limits have been
established, a good rule of thumb is 0.30 mg/1 for inorganic nitrogen (nitrate
nitrogen plus ammonia nitrogen).
Water quality data on Walden Pond are contained in Tables I through HI. The
data indicate Class B standards are being met and that the overall quality of
the Pond is good.
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Table I
WATER QUALITY DATA FOR WALDEN POND
JULY 28, 1986
Parameter*
pH units
Alkalinity
Turbidity NTU
Apparent Color PCCU
True Color PCCU
Tot. Phosphorus
Ammonia Nitrogen
Nitrate Nitrogen
Iron
Fecal coliform
Bacteria /100ml
Total Coliform
Bacteria /100ml
0
7.0
10.9
<2
<5
<5
<0.01
<0.10
<0.01
—
0
10
Depth
7
6.9
10.9
<2
<5
<5
<0.01
<0.10
0.015
—
0
0
in Meters
9
7.3
10.7
<2
<5
<5
<.01
<0.10
0.018
—
0
0
30
6.1
10.3
10.0
60.0
<5
0.11
<0.10
0.24
—
0
0
Table H
WATER QUALITY DATA FOR WALDEN POND
SEPTEMBER 15, 1986
Parameter*
pH units
Alkalinity
Turbidity NTU
Apparent Color PCCU
True Color PCCU
Tot. Phosphorus
Ammonia Nitrogen
Nitrate Nitrogen
Iron
Fecal coliform
Bacteria /100ml
Total Coliform
Bacteria /100ml
0
5.6
17.0
<1
0
0
<0.01
<0.20
<0.01
—
0
0
Depth
7
6.1
15.0
<1
0
0
<0.01
<0.20
<001
—
0
0
in Meters
9
6.4
16.2
<1
0
0
<.01
<0.20
<0.01
—
0
0
30
6.3
15.7
8.0
52.0
0
<0.01
0.23
<0.01
—
0
0
Unless noted all units are in mg/1
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Table m
WATER QUALITY DATA FOR WALDEN POND
MARCH 2% 1987
Depth in Meters
Parameter* 0 7 9 30
pH units
Alkalinity
Turbidity NTU
Apparent Color PCCU
True Color PCCU
Tot. Phosphorus
Ammonia Nitrogen
Nitrate Nitrogen
Iron
Fecal coliform
Bacteria /100ml
Total Coliform
Bacteria /100ml
6.6
11.0
<2
9.0
<5
<0.01
<0.10
0.07
0.20
0
10
6.4
9.0
<2
<5
<5
<0.01
<0.10
0,04
0.06
0
0
6.3
8.2
<2
<5
<5
<.01
<0.10
O.Q4
0.03
0
0
6.2
9.9
11.0
60.0
<5
<0.01
0.19
Q.QS
1.14
0
0
Unless noted all units are in mg/1
2.2 FINDINGS
2.2.1 Temperature and Dissolved Oxygen
As shown in Figure 2, the water column was found to contain a typical
clinograde temperature and dissolved oxygen curve (declining with depth).
The thermocline began to develop at seven meters and extends to
approximately 12 meters. Cold water fishery conditions were present to 14
meters. Below that point, dissolved oxygen concentrations declined. On the
bottom, in 30 meters of water, a DO level 0.30 mg/1 was recorded.
These data are nearly identical with findings by the Division of Water
Pollution Control (DWPC) during 1985. During August, 1949, the Division of
Fisheries and Game sampled Walden Pond and found no dissolved oxygen on
the bottom. The 1985 and 1949 dissolved oxygen data are also plotted on the
temperature/dissolved oxygen profiles shown in Figure 2.
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Based on these data, there has been little change in the distribution of
dissolved oxygen over the past 37 years. It is of interest to note that in all
data bases, there is evidence of stratified phytoplankton activity within the
metalimnion (the middle thermal layer in the Pond). This is a normal
occurrence but one which is not usually documented over such a period of
time.
2.2.2 Nutrients
Between the Pond surface and nine meters, nutrients were below detection
limits. Nitrate nitrogen and total phosphorus were found to be slightly
elevated on the bottom. This condition is attributable to the reduced levels of
oxygen. Under such conditions, changes in the solubility of ferric phosphate
complexes increases, resulting in the release of phosphorus and iron. The iron,
nitrate nitrogen, and ammonia nitrogen concentrations on the bottom in
March, 1986 clearly indicate this condition to be present. While the vertical
extent of this condition is not known, it is believed it to be localized near the
bottom as adequate dissolved oxygen is present only a few meters above the
bottom.
2.2.3 Turbidity and Color
In surface waters, (at least to nine meters) turbidity and color were found to
range from very low to less than detection limits. Only on the bottom were
both parameters found to be elevated. Again, this condition is be attributed
to the presence of solubilized iron from sediments at that depth. Secchi disc
transparency has been found to be excellent ranging from 7.0 to 8.0 meters
between 1949 to 1986.
2.2.4 Buffering
/ Hydrogen-ion concentrations (pH) were found to be below Class B standards in
one half of the samples. The lowest pH was found on the bottom of the Pond.
This condition is normal and very similar to conditions reported in 1949.
Alkalinity in Walden Pond was found to range from 9.0 to 17.0 mg/1 depending
on the time of sampling. Throughout the water column, no differences in the
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distribution of alkalinity were noted. Based on the alkalinity scale used in the
Commonwealth, Walden Pond would be classified as sensitive to highly
sensitive for changes from acid rain. The present and past (1949) alkalinity
values, however, are not all that dissimilar.
2.2.5 Bacteria
Both fecal coliform and total coliform bacteria were found to be very low and
well within the Class B standards. During 1986, the average was less than one
per 100 milliliters of water. During 1985, DWPC data indicate slightly higher
but, nonetheless, acceptable concentrations.
2.2.6 Phy toplankton
The phytoplankton community was found to contain very low cell densities.
During 1985 and 1986, the dominant species were found to be a bluegreen
algae - Anacyctis sp_. and Diatoms - fCvclotella sp_, Fragilaria fenestrata.
Rhizosolenia sp, and Synedra spj were found to be the next most common
species. Miscellaneous green algae species comprised the balance of the
community.
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3.0 GROUNDWATER QUALITY
3.1 MONITORING PROGRAM
Prior to construction of the groundwater monitoring well, available data were
examined in order to adequately locate the well. A groundwater flow net (see
Figure 3) that had been prepared for the Town of Concord by Weston &
Sampson Engineers, provided important information on groundwater flow
direction from the Concord Landfill (and the adjacent trailer park septic
system).
As illustrated in Figure 3, groundwater from the landfill and trailer Park does
not flow toward Walden Pond, but, rather flows north under Route 2. After
field checking alternate well locations, it was determined that a well on Park
property between the landfill and Walden Pond would be desirable. The
location of the well is illustrated on Figure 3.
Construction details were developed, the project bid, and the well
constructed. A schematic well diagram is contained in Figure 4.
Groundwater monitoring was conducted for the same parameters as surface
water (see Section 2.1). Prior to sample collection, the well was purged for
approximately 1.5 hours with a submersible electric pump. The well is able to
sustain a pumping rate of 7.5 gpm with no indication of depletion.
3.2 FINDINGS
Groundwater quality data indicate generally acceptable conditions.
Hydrogen-ion concentrations were slightly lower than neutral at (6.3 pH units)
and alkalinity averaged (24.2 mg/1) which was slightly higher than that found
in the Pond. Total phosphorus averaged 0.09 mg/1 which is higher than that
found in the Pond bottom (see Section 2.2.2). This condition was due to a high
concentration of 0.16 mg/1 found on June 24, 1988. While the average nitrate
nitrogen and iron concentrations were well within the drinking water
standards the concentrations on June 24 were also higher than had previously
been noted. There were no bacteria, turbidity, or color found in the well
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water. While total iron was averaged less than the Secondary Drinking Water
Standard (0.30 mg/1) at 0.16 mg/1, the high value in June, 1988 (0.33 mg/1) is
worthy of further analyses.
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Groundwater Quality Data
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APPENDIX B
APPLICABLE WATER QUALITY STANDARDS
All waterbodies studied in this project are classified by the Massachusetts Department of
Environmental Quality Engineering (DEQE) as Class B. Class B waters must be suitable
for primary and secondary contact recreation and the protection and propagation of fish
and other aquatic life and wildlife. Class B water quality standards are:
Dissolved Oxygen
Temperature
PH
Fecal coliform Bacteria
Total Coliform Bacteria
Secchi Disc Transparency
Minimum of 5.0 mg/1 in warm water
fisheries and a minimum of 6.0 mg/1
in cold water fisheries.
Maximum of 83°F in warm water
fisheries and a maximum of 68°F in
cold water fisheries. An artificial
rise shall not exceed 4.0°F.
6.5 - 8.0 units and not more than
0.2 units outside of natural range.
Shall not exceed a log mean of 20Q
per 100 ml and not more than 10%
of monthly samples will exceed 400
per 100 ml.
Not more than 1,000 per 100 ml.
Not less than 4 feet.
Alkalinity: Alkalinity is a measure of the acid buffering capacity of water. Water with a
high alkalinity concentration is not as susceptible to acid changes as is water with low
concentrations. Because of the concern with acid rain, the following scale has been
developed by which one may judge the condition of a waterbody in relation to potential
acidification.
Acidified
Critical
Endangered
Highly sensitive
Sensitive
Not sensitive
alkalinity 0 or less, pH < 5.0
alkalinity 0 to 2 mg/1, pH > 5.0
alkalinity 2 to 5 mg/lf pH > 5.0
alkalinity 5 to 10 mg/1, pH > 5.0
alkalinity 10 to 20 mg/1, pH > 5
alkalinity > 20 mg/1, pH > 5
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Turbidity: There are no specific limits on turbidity in Class B waters within the
Commonwealth. Other states have, however, established limits which may be used as a
guideline. New Jersey, for example, requires that at any time turbidity cannot exceed
50 units and the 30 day average cannot exceed 30 units.
Colon Apparent color is a measure of the water as it appears to the eye before
suspended materials are filtered out. True color is a measure of water color after all
suspended materials have been removed through filtration by a 0.45 micron filter. True
color includes only dissolved, mineral color producing materials. In many waterbodies,
natural coloration with humic acids is the dominant source of color. Depending on the
concentration of the humic acids, water color can be so dark that the transparency
criteria of 4 feet required by the State Sanitary Code cannot be met. Hence, the reason
for including color in the testing program. When color values of 20 or more are found,
water transparency will begin to be impeded.
Phosphorus: The ability of a waterbody to tolerate phosphorus depends on a number of
site specific dynamic limnologic properties. Considerable study is required to determine
these properties. A good rule of thumb, however, is to use a concentration of 0.01 mg/1
of total phosphorus as a general maximum. Above this level waterbody enrichment is
most likely taking place.
Ammonia Nitrogen: Ammonia is important in water quality because it not only
represents a portion of the nitrogen budget of a waterbody, but, it can also be toxic in
situations where wastewater is being discharged. In general the un-ionized ammonia
concentration cannot exceed 0.02 mg/1 under established conditions of pH and
temperature. The EPA has published specific requirements (Federal Register Vol. 50,
No. 145 Monday, July 29, 1985).
Nitrate Nitrogen: The Primary Drinking Water Standards contain a maximum of 10 mg/1
for nitrate nitrogen. This, however, is much too high for natural waters. While no
specific concentration limits have been established, a good rule of thumb is 0.30 mg/1 for
inorganic nitrogen (nitrate nitrogen plus ammonia nitrogen).
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APPENDIX C
SUMMARY OF MANAGEMENT ALTERNATIVES/METHODS OF IMPLEMENTATION
AND APPLICABLE REGULATIONS
1.0 INTRODUCTION
This appendix is designed to provide generic guidelines for the implementation of
management alternatives suggested for the various lakes and ponds studied for this
report. The management alternatives presented include:
Mechanical Weed Harvesting
Chemical Weed and Algae Control
Lake Drawdown
Flow Circulation Devices
Liming
Use of Coagulants
Bottom Sealing
Dredging
Water Shading
Water Quality Monitoring
Each section contains a general review of the approach to the alternative, methods of
implementing the alternative, and a regulatory overview. Blank permit application forms
are provided in Appendix E.
In addition to this document, please note that the Massachusetts Department of
Environmental Protection (DEP) will he beginning the preparation of a new
Eutrophication and Aquatic Vegetation Control Generic Environmental Impact Report
(GEIR) and Lake Restoration Manual. Part of that GEIR/Manual will contain a section on
implementation of a numher of the management alternatives presented in this report.
The GEIR/Manual will most likely require two years to complete, and the interested
reader should refer to that document once it becomes available.
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2.0 MECHANICAL WEED HARVESTING
2.1 IMPLEMENTATION
There are two forms of mechanical weed harvesting. One is hydroraking, in which a
backhoe device is used to rake the pond bottom and remove weeds and roots. This
process results in considerable disturbance of the bottom sediments and also raises
suspended solids and turbidity in the water. The second form of mechanical weed
harvesting, involving cutting and harvesting weeds from a water body, is the more usual
form that is practiced.
Mechanical weed harvesting is the process whereby aquatic weeds are cut and collected
by a mechanical harvester and disposed at a land-side disposal area. Harvesters are
usually pontoon supported and propelled by paddle wheels. Commonly used harvesters
have an average cut swath of five to six feet (because they are easier to transport over
the road and launch than larger harvesters), and they all typically have a maximum cut
depth of five feet, unless they are custom made.
Mechanical harvesting is often used where the application of chemicals is not desired and
dense vegetation needs to be controlled. It is also useful in cutting boat lanes through
dense weed beds for fishermen and other boaters. Mechanical harvesting is a short-term
control technique. In most instances regrowth of weeds takes place within two months.
Although harvesting can be accomplished as soon as weeds are present, it is more cost
efficient to conduct the harvesting between late July and mid August. This is when
weeds are becoming densest, and when recreational pressures are at their highest. After
late August and Labor Day, recreational uses of water bodies typically decline and there
is less need to harvest.
Because harvesting is time consuming, the selection of areas to be harvested is often
driven by budgetary limitations and the uses of the affected area. Bathing areas are
usually targeted first for the benefit of the bather. In areas where dense weed beds
interfere with small boating, boat lanes can be cut through the beds to permit access to
clearer and deeper water.
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As there are a limited number of harvesters available to work in the State, it is important
to have all bidding, permitting, and scheduling completed well in advance of the desired
time period. The Commonwealth does not yet own a harvester with crew that is available
for this work. Until such time as the Commonwealth owns a harvester, all work is
awarded to contractors through a competitive bidding process. The contractors known to
have harvesters are:
AQUATIC CONTROL TECHNOLOGY LYCOTT ENVIRONMENTAL RESEARCH
P.O. Box 742 600 Charlton Street
6 Maple Street Southbridge, MA 01550
Northborough, MA 01532
VERGIUO CONSTRUCTION COMPANY AQUATIC WEED CONTROL
40 Commercial Street 68 Williams Street
Pittsfield, MA 01201 PHtsfield, MA 01201
MASSACHUSETTS AQUATIC MANAGEMENT
10 Orchard Drive
Acton, MA 01720
In conducting the harvesting, it is important that contractors collect the maximum
amount of harvested vegetation in order to minimize the possibility of spreading weeds
through loss of cuttings. In several instances it has been found that cuttings not collected
after harvesting have actually contributed to the spreading of weeds.
*,
At the end of each day, offloading areas should also be raked and cleaned of cuttings.
Cut weeds must be disposed at a site where the materials can decompose without
becoming a nuisance to abutters. When considering disposal options, it is important to
note that cuttings make excellent compost, and in several cases, large quantities of
harvested vegetation have had commercial value.
2.2 APPLICABLE REGULATIONS
Aquatic weed harvesting activities are subject to regulation under the MA Wetlands
Protection Act (MGL 131 Section 40). Under the Act, activities which affect any bank,
bordering vegetated wetland, land under water bodies and waterways, or land subject to
flooding are regulated. Activities within the 100-foot buffer areas associated with banks
and bordering vegetated wetlands are also regulated under the Act. With respect to
aquatic weed harvesting activities, some or all of the above resource areas and buffers
could be affected.
C - 3
JASON M. CORTELL AND
ASSOCIATES INC.
For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Commission in association with
submission of the NOI. Generally, questions regarding the operation and efficiency of the
harvesting machines; areas of harvesting and the quantity of vegetation to be harvested;
impacts to vertebrate species; length of effectiveness; patterns of regrowth; and the
disposal areas are addressed in these hearings. It will be necessary to provide a disposal
area that is located outside of wetland resources including bordering vegetated wetlands
and their associated 100-foot buffer areas.
It is important to provide sufficient time before the commencement of harvesting for
submission of the NOI as the local review process has a statutory time frame of 42 days
(21 days from filing date to public hearing, 21 days from public hearing to issuance of
Order of Conditions from the Conservation Commission).
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3.0 CHEMICAL WEED AND ALGAE CONTROL
3.1 IMPLEMENTATION
Herbicides and algicides are often used in the control of weeds and algae as they are less
c_Q^tly_^aad^nore__gffective in the Jong—term than mechanical harvesting. There are,
however, restrictions on the use of each available compound that must be reviewed.
General restrictions based on the manufacturers recommendations are contained in
Table C-I. In all instances the instructions on the product label must be followed.
The application of chemicals for either weed or algae control can be made as soon as the
target group is present. There are no pre-emergent aquatic herbicides and a premature
application will have no effect. Generally, one is advised to wait either until the plants
have started to grow or the problem has developed, but growth is not so dense as to
compound water quality problems when the species die and decay in the water.
Additionally, it is generally best to make chemical applications before seed heads on the
weeds mature. This will limit the production of seeds and/or spores for future weed
growth. June through July is generally the best time for the applications. In August and
September water temperatures will often be too high for chemical application. As a
precaution, a good rule-of-thumb to follow is that chemical applications should either be
made with great caution or not at all when the dissolved oxygen is lower than 5.0 mg/1
and/or the water temperature is higher than 70°F.
With the exceptions noted in Table C-I, chemical applications can be made wherever
there is a weed problem. Because algae are subject to wind movement, the application
area may be larger or certain accumulations specifically targeted for treatment.
Because the applications are easier and less time consuming than mechanical harvesting,
chemical applications tend to cover larger than areas than would be mechanically
harvested. Attention must also be given to the flushing rate of a waterbody. Application
of chemicals under high flow conditions will only result in the loss of the compound and
little to no effect for the money spent.
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Table C-l
WATER USE RESTRICTIONS
(Restrictions in days - includes day of treatment)
Komeen®
Diquat®
Aquathol K
Sonar©
Cutrine®,
Cutrine Plus®
Rodeo®
Aquazine®
Aqua-Kleen®
(2,4-D)
Copper Sulf ate
Bathing
0
24 hours
1 day
0
0
0
4 hours
0
0
Consumption
of Fish
0
0
3 days
0
0
0
0
0
0
Irrigation
0
14 days
14 days
30 days
0
0
l year
don ' t use
0
Human
Consumption
0
14 days
14 days
stay 1/4
mile from
water intake
0
stay 1/4
mile from
water intake
1 year
don ' t use
0
Cattle
Watering
0
14 days
14 days
0
0
0
1 year
don ' t use
0
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The application of restricted chemicals, including those listed in Table C-H, within the
Commonwealth must be made by a person holding a license from DEP and who is properly
insured. The contractors known to hold such licenses and insurance are:
AQUATIC CONTROL TECHNOLOGY
P.O. Box 742
6 Maple Street
Northborough, MA 01532
LYCOTT ENVIRONMENTAL RESEARCH
600 Charlton Street ,
Southbridge, MA 01550
The Division of Forests and Parks may also make its own chemical applications as long as
the licensing and insurance requirements are met.
The selection of appropriate chemicals depends on the target species and budget. As a
guide to selection of appropriate control products, an aquatic vegetation/chemical use
matrix is presented in Table C-n. The matrix is based on manufacturers
recommendations. The rates of application will vary between compound as well as target
species and the label instructions must be strictly followed. Product labels are contained
in Appendix E.
Application methods depend on the formulation of each compound. Liquid formulations
such as Sonar®, Rodeo®, Diquat®, Aquathol K®, Cutrine®, Cutrine-Plus®, and
Komeen® are generally applied through a water injection system which meters the flow
of chemical and dilutes it during the application process. A suggested dilution ratio of
chemical to water during application is 1:60.
Granular materials such as Aqua-Kleen® (2,4-D) are applied by broadcast spreading.
Copper sulfate, which is also a granular compound, can be applied by first dissolving it in
water and then using a venturi on the water injection system. A common alternative is to
place it in burlap sacks and tow them behind a boat. Copper sulfate should not be
broadcast. Depending on the grain size that was purchased, it would either be very fine
(powder) and be severely wind blown, or, larger crystals which will sink faster than they
dissolve. In the instance of Aquazine®, which is a white powder, a slurry must first be
made and then applied through use of a venturi on the water injection system.
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Table C-n
AQUATIC VEGETATION/CHEMICAL USE MATRKU)
Scientific Name Common Name Sonar Rodeo
Chemical
Diquat Aquathol K Aqua-Kleen Aquazine
Cutrine &
Cutrine
Plus Komeen
Copper
Sulfate
Potamogeton robbinsii Fernleaf Pondweed x x
Ceratophyllum demersum Coontail x x x
Potamogeton Richardsonii Richardson Pondweed x x
Vallisneria americana Wild Celery limited
Mvriophyilum heterophyllum Variable Milfoil x x x x
Nuphar advena Spatterdock x x
Filamentous Algae
Planktonic Algae
Polygonum amphibium Water Smartweed limited possible
ELodea canadensis American Elodea x ' x
Nvmphaea o do rat a Fragrant Waterlily x x
Typha latjfolia Common Cattail limited x x
liasenia schreberi Watershield
Utricularig sp Bladderwort . x x
Cabomba Carolinian a Fanwort x
Sagittaria lati folia Arrowhead limited
Scirpus sp Bulrush limited
Potamogeton natans Floatingleaf Pondweed x x
Pontederia cordata ' Pickerelweed
Wolffia columbiana Watermeal x
Lemna minor Duckweed x x
Callitriche vema Water Starwort
Nit ell a Nitella
Nymph_ea tuberosa White Waterlily x
Najas. flexilis Slender Naiad x x x
Potamogeton diversifolius Snailseed Pondweed x x
Eleocharis acicularis Slender Spikerush limited
Potomogeton amplifolius Largeleaf Pondweed x x
(1) This matrix is based on information from the manufacturers product label. It is to be used only as a guide,
specific information.
Key to Matrix:
x Effective treatment
limited Partial effectiveness
possible Should work
x
x x
X
X
X
X X
X X
X
X
X
X
X
X
X X
X X
X X
X
X
A potential user must refer to the product label for
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In all instances, safety precautions on the product label must be followed during handling
and application.
3.2 APPLICABLE REGULATIONS
The application of regulated chemicals to water bodies for the control of aquatic
vegetation is regulated under the MA Wetlands Protection Act (MGL 131 Section 40).
Under the Act, activities which affect any bank, bordering vegetated wetland, land under
water bodies and waterways, or land subject to flooding are regulated. Activities within
the 100-foot buffer areas associated with banks and bordering vegetated wetlands are
also regulated under the Act. With respect to chemical application, land under water
bodies will be affected.
For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Committee in association with
submission of the NOI. Generally, questions regarding the time of year of application;
rate and method of application; liability; impacts to aquatic habitat, particularly fish
species; visual/recreational impacts during application; and overall effectiveness of the
selected chemical as a control technology, will be asked during the hearing.
It is important to provide sufficient time before the commencement of the chemical
application for submission of the NOI, as the local review process has a statutory time
frame of 42 days (21 days from filing date to public hearing, 21 days from public hearing
to issuance of Order of Conditions from the Conservation Commission).
As noted previously, application of chemicals for the treatment of aquatic vegetation
must be made by a licensed applicator. It is the responsibility of the applicator to
demonstrate a valid license and sufficient liability insurance. The applicator must have
the local Order of Conditions in hand prior to chemical application.
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Additionally, the applicator is responsible for securing an individual permit from the MA
Division of Water Pollution Control, Lakes Section for each chemical application project.
Permission for the application of chemicals to water bodies for control of nuisance
aquatic vegetation must be obtained at all times, except when treatment is undertaken by
State agencies in the conduct of their official business.
A list of chemicals presently approved by the MA Department of Food and Agriculture,
Pesticide Bureau, for use in the control of aquatic vegetation is provided below, along
with their manufacturers.
Komeen® Aquatic Herbicide
Diquat® Herbicide H/A
Aquathol® K
Sonar® Herbicide
Cutrine®
Cutrine®-Plus
Rodeo® Herbicide
Aquazine® 90WDG Algicide
Aqua-Kleen® (2,4-D)
Copper Sulfate
Griffin Corporation
Ortho
Pennwalt Corporation
Elanco Products Company
Applied Biochemists Inc.
Applied Biochemists Inc.
Monsanto Agricultural Products Company
CIBA-GEIGY
Rhone-Poulenc AG Company
Phelps Dodge and others
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4.0 LAKE DRAWDOWN
4.1 IMPLEMENTATION
Lake drawdown is a lake management practice involving the lowering of water levels.
Experimentation has demonstrated that drawdown will control aquatic vegetation if the
exposure to freezing is severe enough. In waterbodies that have leech problems, attempts
at leech control have also been made through drawdown.
Of critical importance in the evaluation of lake drawdown as the preferred management
alternative is the availability of operating water level control structures. Once it has
been determined that suitable water level control structures are available, several other
issues must be addressed prior to actual drawdown. Of primary concern is the safe level
to which water levels can be dropped. Factors to be considered include impacts to
adjacent water supply wells, proximity to critical wetlands or wildlife habitat, fisheries,
and the ability of the waterbody to be refilled before the ensuing recreational season.
The hydrologic budgets that have been presented for each of the DEM lakes studied in
this project were computed to provide general information to allow judgments about
refilling. To be conservative, one could use the monthly low flow data in determining the
extent of drawdown.
Timing of drawdown for vegetation control is not as critical as it is for leech control.
After the recreational season has been completed, a waterbody could be lowered for
vegetation control. However, in the instances of leeches, timing is important. Because
leeches hibernate just below the freeze line in lake sediments, premature lowering would
only force the leeches to hibernate below the lowered freeze line, hi practice, one should
wait for the first freeze in which sediments are frozen to depths between approximately
1/8 and 1/4 inch, before lowering the water. By doing so, the leeches will have already
hibernated and will be confined in the sediments exposed by the drawdown and then
frozen.
Generally, it is important to understand thoroughly and to have analyzed the potential
adverse impact to fisheries, hibernating reptiles and amphibians, and shallow wells along
the shoreline. A large population of fish that is crowded into a small water volume during
the winter could die from lack of oxygen. Hibernating reptiles and amphibians could die
from freezing, and shallow wells, if needed during the winter, could dry up.
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4.2 APPLICABLE REGULATIONS
For the purposes of this document, it is assumed that all lakes/ponds under consideration
for drawdown have existing water level control structures.
Lake drawdown activities are subject to regulation under the MA Wetlands Protection
Act (MGL 131 Section 40). Under the Act, activities which affect any bank, bordering
vegetated wetland, land under water bodies and waterways or land subject to flooding are
regulated. Activities within the 100 foot buffer areas associated with banks and
bordering vegetated wetlands are also regulated under the Act. With respect to lake
drawdown, some or all of the above resource areas and buffers could be affected.
For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Commission in association with
submission of the NOI. Generally, questions regarding the time of year and length of the
drawdown period; depth of water during drawdown; time for refilling; impacts to aquatic
habitat, particularly fish species; visual impacts during drawdown; and overall
effectiveness of drawdown as a vegetative control, will be asked during the hearing.
Additionally, in the event that there are water supply wells adjacent to the waterbody, it
will be necessary to ensure that the drawdown action will not lower groundwater to levels
which could affect the productivity of the wells. A survey of average well levels or
review of local or State well records may be required.
It is important to provide sufficient time before the commencement of drawdown action
for submission of the NOI as the local review process has a statutory time frame of
42 days (21 days from filing date to public hearing, 21 days from public hearing to
issuance of Order of Conditions from the Conservation Commission).
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Written notification to the District Office of the Division of Fisheries and Wildlife must
be made for all planned lake/pond drawdowns. The District Office must be notified at
least 15 days prior to commencement of activities. The Final Order of Conditions from
the local Conservation Commission(s) must be submitted in support of this notification.
District Offices are listed in Appendix E.
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5.0 FLOW CIRCULATION DEVICES
5.1 IMPLEMENTATION
There are two general types of flow circulation devices that can be installed to assist in
the mixing of lake and pond waters. One type of circulation device typically consists of a
system to introduce air bubbles into the lower levels of the lake strata. This process is
generally referred to as aeration or destratification. The rising bubbles then create a
mixing action which serves to develop a more uniform temperature regime on a lake-wide
basis, thereby eliminating thermal stratification. Flow circulation devices are an added
benefit to some lake systems by aerating oxygen-deprived water. Experimentation has
shown that this technique has altered the phytoplankton population from a dominance of
less desirable bluegreen algae to more desirable forms of green algae, diatoms, and other
species. Destratification has also shown that fish of a number of species are attracted to
the currents caused by the rising air/water stream.
A more elaborate subtype of aeration is the introduction of air or pure oxygen into the
hypolimnion of a lake (the lowest lake strata) through a device specifically designed to
aerate only the hypolimnion.
Aeration cannot be implemented without detailed environmental and engineering studies.
There must be a thorough understanding of a lake's ecology, hydrology, and chemistry as
well as of the anticipated effects before such a project can be implemented. Because
destratification is accomplished through the release of compressed air at the lake
bottom, adequate power supply must be available. Power requirements are determined
during the engineering studies.
A second type of circulation device is a horizontal (or near horizontal) flow developer.
These devices are most beneficial in areas where swimming beaches have limited to poor
water circulation and bacteria build-up takes place or is likely. In instances where flow
developers have been installed, there has been a dramatic improvement in the
bacteriological quality of the water to the extent that violations of the standards for
bathing beaches have not taken place even under heavy swimmer use.
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Before flow developers can be selected and installed, dye tracer studies to determine
circulation patterns, if any, and engineering evaluations must be conducted. Such studies
need not be as detailed as those for destratification. However, one must have an
understanding for optimal placement of a flow developer in order to achieve maximum
advantage. Flow developers are electrically powered and adequate power supply must be
available. Generally three phase 240 volt 60 hertz service is recommended.
5.2 APPLICABLE REGULATIONS
The installation of flow circulation devices is subject to regulation under the MA
Wetlands Protection Act (MGL 131 Section 40). Under the Act, activities which affect
any bank, bordering vegetated wetland, land under water bodies and waterways or land
subject to flooding are regulated. Activities within the 100-foot buffer areas associated
with banks and bordering vegetated wetlands are also regulated under the Act. With
respect to flow circulation devices, some or all of the above resource areas and buffers
could be affected.
For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Commission in association with
submission of the NOI. Generally, questions regarding the size, operation (noise levels,
schedule of operation, power source) of the flow developers; location of the device, and
impact to aquatic biota will be addressed. It will be necessary to demonstrate that all
accessory equipment is located outside of wetland resources including bordering
vegetated wetlands and their associated 100-foot buffer areas.
It is important to provide sufficient time before the commencement of harvesting for
submission of the NOI as the local review process has a statutory time frame of 42 days
(21 days from filing date to public hearing, 21 days from public hearing to issuance of
Order of Conditions from the Conservation Commission).
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6.0 LIMING
6.1 IMPLEMENTATION
Lime is commonly used for the control of pH in acidified lakes and in the Commonwealth,
the applications have generally been conducted by the Division of Fisheries and Wildlife.
Attempts at the control of leeches have also been tried through the application of lime to
increase the pH to levels that are undesirable to leeches. However, the concept of liming
for leech control is based more on, theory and concept, than hard data. Because the
natural habitat for leeches is acidified water, an increase of pH to 7.5 - 8.0 should reduce
the leech population.
The application of lime for the general purpose of increasing pH in acidified waterbodies
can be conducted at any time. It has been conducted on the ice as well as during the
summer. For leech control, it may be best to wait until spring runoff decreases and the
water retention time (see the hydrologic budgets) has increased. In this manner, less lime
has to be applied and the effects are longer in duration.
The application of lime can be conducted by Department or contractor personnel. No
licenses are required for this procedure. The general rate of application is one half ton of
agricultural lime per surface acre. The application can be easily made by dispersing the
dry lime over the side of a boat in an even manner.
* *
Water quality monitoring for pH must be conducted before the application as well as for
five days following. Under the Massachusetts Surface Water Quality Standards, the pH
cannot exceed 8.5 units.
6.2 APPLICABLE REGULATIONS
The application of lime to water bodies for the control of leeches or acidity is regulated
under the MA Wetlands Protection Act (MGL 131 Section 40). Under the Act, activities
which affect any bank, bordering vegetated wetland, land under water bodies and
waterways or land subject to flooding are regulated. Activities within the 100-foot
buffer areas associated with banks and bordering vegetated wetlands are also regulated
under the Act. With respect to lime application, land under water bodies will be affected.
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For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Commission in association with
submission of the NOI. Generally, questions regarding the time of year of application;
rate and method of application; impacts to aquatic habitat, particularly fish species;
visual/recreational impacts during application; and overall effectiveness of lime
application as a control technology, will be asked during the hearing.
It is important to provide sufficient time before the commencement of drawdown action
for submission of the NOI as the local review process has a statutory time frame of
42 days (21 days from filing date to public hearing, 21 days from public hearing to
issuance of Order of Conditions from the Conservation Commission).
C-17
JASON M. CORTELL AND
ASSOCIATES INC.
7.0 USE OF COAGULANTS
7.1 IMPLEMENTATION
The application of coagulants to water bodies can be used for the management of a wide
range of water quality problems including the removal of colloidal substances, suspended
materials, phosphorus, selected metals, varieties of algae, and in certain instances can
help to correct color problems. The commonly used coagulants include aluminum sulfate,
sodium aluminate, and anionic and cationic polymers. When applied, they decrease the
solubility of suspended materials by creating a microenvironmental change in the physical
and chemical properties of the water and forming a settleable solid which effectively
removes the material from the water column.
The most common water quality problems for which coagulants are applied include:
Water discoloration due to iron and other coloidal materials
High phosphorus concentrations
High algae concentrations
High turbidity due to erosion
Water color in some instances
The most commonly used precipitant is aluminum sulfate (alum) because of the ease in
handling and lower cost. In some instances, sodium aluminate is applied. A fundamental
difference between these two compounds is that alum produces a highly acidic reaction in
the water. Depending on the pH and alkalinity levels in the water, the addition of alum
could quickly and drastically lower the pH to the point of endangering aquatic life. In
some instances, the reaction has been noted to take place within 30 minutes of
application. Conversely, sodium aluminate produces an alkaline reaction which increases
the pH. Sodium aluminate is often kept on hand during an alum application to quickly
counteract the acidic effects of alum. Sodium aluminate reacts must faster than lime.
However, sodium aluminate generally does not produce as good a floe under the
uncontrolled conditions of nature as does alum. Sodium aluminate is also more costly.
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In preparing for the application of a coagulant, one must have a good understanding of the
water quality problem to be corrected. It is also important to understand existing water
quality, hydrology, complications that could arise during the application both in the
waterbody and downstream, amount of coagulant required to achieve the goal, and the
methods and equipment needed.
All coagulants are heavier than water (alum can reach 12 pounds per gallon) and
application equipment sufficient to carry the loads must be used. The volume of alum,
for example, can reach 6,000 to 10,000 gallons. These volumes must be delivered by tank
truck, even to serve a moderate sized waterbody.
The area of a water body to be treated has to be studied in order to avoid both over
application as well as under application. If a cove in the windward direction is treated
with a coagulant and upwind areas are not, the application will not be as effective,
thereby wasting both time and money. Unless it is necessary to make application during
high flow conditions, it is more desirable to wait until the lower flow periods for greater
effectiveness and recreational benefit.
Continual monitoring of pH throughout a waterbody during the application MUST take
place to guard against rapid changes in pH. While a license is not required, it is suggested
that an experienced contractor be hired to do the work as they have the equipment to
handle the materials.
\
7.2 APPLICABLE REGULATIONS
The application of coagulants as discussed above to water bodies for the control of
aquatic vegetation is regulated under the MA Wetlands Protection Act (MGL 131
Section 40). Under the Act, activities which affect any bank, bordering vegetated
wetland, land under water bodies and waterways or land subject to flooding are
regulated. Activities within the 100-foot buffer areas associated with banks and
bordering vegetated wetlands are also regulated under the Act. With respect to chemical
application, land under water bodies will be affected.
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For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Commission in association with
submission of the NOI. Generally, questions regarding the time of year of application;
rate and method of application; liability; impacts to aquatic habitat, particularly fish
species; visual/recreational impacts during application; and overall effectiveness of the
selected chemical as a control technology, will be asked during the hearing.
It is important to provide sufficient time before the commencement of drawdown action
for submission of the NOI as the local review process has a statutory time frame of
42 days (21 days from filing date to public hearing, 21 days from public hearing to
issuance of Order of Conditions from the Conservation Commission).
Application of coagulants does not require licensing. Although application of coagulants
does not require licensing, it is recommended that the applicator be trained in the proper
application techniques and carry adequate liability insurance in the event of
misapplication.
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8.0 BOTTOM SEALING
8.1 IMPLEMENTATION
Bottom sealing encompasses two general concepts. One concept is the actual covering or
capping of bottom sediments. The second concept involves the installation of a synthetic
screen over the bottom of swimming areas.
Sealing or capping of bottom sediments has been tried experimentally at a number of
lakes and ponds throughout the world. One method that has been discussed, although not
widely adopted, is to spread fly ash over a lake bottom. The more common method is to
apply aluminum sulfate underwater and near the bottom thereby covering the bottom
with a thick layer of floe. In either instance, however, the process is experimental. For
the purposes of this project, bottom screening is given greater attention.
Bottom screening involves the installation of a synthetic plastic screen, similar to window
screening, over the lake or pond bottom to restrict the growth of rooted vegetation. The
material must be sufficiently permeable to allow for the escape of gases contained in the
sediment to ensure that the membrane does not float. Prior experiments using plastic
sheeting, even if it is well perforated, indicate that it is not a suitable screening material
as it can be slippery and can easily tear.
Although bottom sealing can be effective, it does not solve the problems leading to the
growth of aquatic vegetation, and in time, new sediments will settle on top of the
membrane thereby creating a new surface for the rooting of vegetation. Additionally,
the pores in the membrane can allow growth of vegetation through the membrane.
The use of bottom screens is usually restricted to the bathing areas due to the high
capital and installation costs. The installation can best be conducted during the winter,
when rooted vegetation is not present. For maximum results, it is desirable to first
remove the plants from the area either through a combination of drawdown and dredging
or hand raking. Regular maintenance by hand weeding is necessary after installation.
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Bottom screens are presently available through:
AQUATIC CONTROL TECHNOLOGY LYCOTT ENVIRONMENTAL RESEARCH
P.O. Box 742 600 Charlton Street
6 Maple Street Southbridge, MA 01550
Northborough, MA 01532
8.2 APPLICABLE REGULATIONS
The installation of bottom sealing materials to water bodies for the control of aquatic
vegetation is regulated under the MA Wetlands Protection Act (MGL 131 Section 40).
Under the Act, activities which affect any bank, bordering vegetated wetland, land under
water bodies and waterways or land subject to flooding are regulated. Activities within
the 100-foot buffer areas associated with banks and bordering vegetated wetlands are
also regulated under the Act. With respect to bottom sealing, land under water bodies
will be affected.
For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Commission in association with
submission of the NOI. Generally, questions regarding the time of year of installation;
construction and costs of the material; duration of effectiveness, required maintenance,
impacts to aquatic habitat, particularly bottom-feeding fish species; visual/recreational
impacts during application; and overall effectiveness of bottom sealing as a control
technology, will be asked during the hearing.
It is important to provide sufficient time before the commencement of drawdown action
for submission of the NOI as the local review process has a statutory time frame of
42 days (21 days from filing date to public hearing, 21 days from public hearing to
issuance of Order of Conditions from the Conservation Commission).
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9.0 DREDGING
9.1 IMPLEMENTATION
Dredging of water-bodies performs several important functions in lake management and is
generally considered a long-term control. Paramount among these functions are that it
removes nutrient-rich bottom sediments and rooted vegetation, can increase water
depths which serves to enhance circulation, and increases recreational use.
A number of lake and pond dredging projects have been conducted in the Commonwealth.
Some resulted in improved conditions and others did not produce the anticipated
benefits — usually because aquatic vegetation regrew very rapidly.
Dredging is a complex and costly process which requires considerable environmental and
engineering study, including detailed diagnostic feasibility studies, even before the
project is competitively bid. Implementation may require a year or more. Because of the
complexity of the process, only a review of the regulatory requirements is provided here.
9.2 APPLICABLE REGULATIONS
When dredging of a water body to remove aquatic vegetation is the selected management
technique, permits will be required at both the State and local levels. In the event that
?"» *
the dredging activities require placement of fill in navigable waters, a Section 404/10
permit from the U.S. Army Corps of Engineers (ACOE) will be required. For this
document, it has been assumed that no filling will be conducted and, therefore, no ACOE
permit will be necessary.
As with most of the management techniques, dredge activities are subject to regulation
under the MA Wetlands Protection Act (MGL 131 Section 40). Under the Act, activities
which affect any bank, bordering vegetated wetland, land under water bodies and
waterways or land subject to flooding are regulated. Activities within the 100-foot
buffer areas associated with banks and bordering vegetated wetlands are also regulated
under the Act. With respect to dredging, some or all of the above resource areas and
buffers will be affected.
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For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Commission in association with
submission of the NOI. Generally, questions regarding the time of year and duration of
the dredging; area! extent of the dredging, volume and nature of material to be dredged;
details of the dredge material disposal area; impacts to aquatic habitat, particularly fish
species; proposed impact mitigation measures such as installation of silt curtains, etc.;
visual/recreational impacts during dredging; and overall effectiveness of dredging as a
vegetative control, will be asked during the hearing. It will be necessary to provide a
dredged material disposal area that is located outside of wetland resources including
bordering vegetated wetlands and their associated 100-foot buffer areas.
It is important to provide sufficient tune before the commencement of drawdown action
for submission of the NOI as the local review process has a statutory time frame of
42 days (21 days from filing date to public hearing, 21 days from public hearing to
issuance of Order of Conditions from the Conservation Commission).
In addition to a NOI, application for Water Quality Certification, pursuant to MGL
Chapter 21, must be made to the Division of Water Pollution Control (DWPC). Regional
DWPC offices are listed in Appendix E^ ; ;
The municipal Order of Condition issued by the local Conservation Commission is a
prerequisite to Water Quality Certification.
Dredge activities in Great Ponds (10 acres or greater in surface area) are also subject to
regulation under MGL Chapter 91. Chapter 91 waterways licenses are administered by
the MA Division of Wetlands and Waterways Regulation (DWRR). Both a NOI and Water
Quality Certification are prerequisites to issuance of a Chapter 91 license. Overall a
time frame of at least six months may be anticipated for Chapter 91 approval.
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It is anticipated that for a majority of the dredging actions, compliance with the MA
Environmental Policy Act (MEPA) Unit will not be required. Certain activities, however,
may initiate MEPA involvement. These primarily pertain to exceedances of wetland and
waterway thresholds. Of these, as stated in 301 CMR 11.26(7)3, an Environmental
Notification Form (ENF) must be submitted to MEPA where a Superseding Order of
Conditions has been issued to permit dredging, filling, altering, or removal of:
a. Five thousand square feet or bordering vegetated wetland;
b. Five hundred feet of bank; or
c. One-half acre or more of any area subject to the Wetland Protection Act.
Projects resulting in the dredging, filling, or alteration or removal of one or more acres
of bordering vegetated wetland, or ten or more acres of any resource area regulated by
the MA Wetland Regulations (310 CMR 10.00) categorically require the filing of an
Environmental Notification Form (ENF) with the MEPA Unit and preparation of an
Environmental Impact Report (EIR).
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10.0 WATER SHADING
10.1 IMPLEMENTATION
The growth of many species of aquatic vegetation species is often limited by the
availability of light. Coloring of water to provide a shading effect, thereby limiting the
growth of vegetation has been practiced successfully as a management technique. It is
not, however, a management technique that is used on large waterbodies. It's use is
usually restricted to small manmade impoundments such as the Robinson Swimming Area
in Agawam, MA. hi that instance, a compound called Aquashade is introduced to a
waterbody and results in a deep blue water color. The induced shading is intended to
limit the growth of weeds, by restricting light penetration. It has little to no effect on
algae.
10.2 APPLICABLE REGULATIONS
The use of water shading is such a rare occurrence that the regulatory program can only
be assumed to be identical to that for the use of herbicides and algicides.
The application of regulated chemicals to water bodies for the control aquatic vegetation
is regulated under the MA Wetlands Protection Act (MGL 131 Section 40). Under the
Act, activities which affect any bank, bordering vegetated wetland, land under water
bodies and waterways or land subject .to flooding are regulated. Activities within the
100-foot buffer areas associated with banks and bordering vegetated wetlands are also
regulated under the Act. With respect to chemical application, land under water bodies
will be affected.
For all activities within regulated areas, a Notice of Intent (NOI) must be prepared and
filed with the local Conservation Commission in each affected town and the regional
office of the Department of Environmental Protection (DEP). A blank copy of a Notice
of Intent form and a listing of the regional DEP offices are provided in Appendix E.
A public hearing is required with the local Conservation Committee in association with
submission of the NOI, Generally, questions regarding the time of year of application;
rate and method of application; liability; impacts to aquatic habitat, particularly fish
species; visual/recreational impacts during application; and overall effectiveness of the
selected chemical as a control technology, will be asked during the hearing.
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It is important to provide sufficient time before the commencement of the chemical
application for submission of the NOI, as the local review process has a statutory time
frame of 42 days (21 days from filing date to public hearing, 21 days from public hearing
to issuance of Order of Conditions from the Conservation Commission).
As noted previously, application of chemicals to the aquatic environment must be made
by a licensed applicator. It is the responsibility of the applicator to demonstrate a valid
license, and sufficient liability insurance. The applicator must have the local Order of
Conditions in hand prior to chemical application.
Additionally, the applicator is responsible for securing an individual permit from the MA
Division of Water Pollution Control, Lakes Section for each chemical application project.
Permission for the application of chemicals to water bodies for control of nuisance
aquatic vegetation must be obtained at all times, except when treatment is undertaken by
State agencies in the conduct of their official business.
C -27
JASON M. CORTELL AND
ASSOCIATES INC.
11.0 WATER QUALITY MONITORING
Water quality monitoring has been recommended at all lakes and ponds studied during this
project. The sampling is intended to provide additional and updated information on water
quality to further assist in the making of decisions on management and/or preservation.
Such data will also be useful in determining trends in water quality.
The parameters that have been recommended for the monitoring are:
Turbidity
True and Apparent Color
pH (analysed in the field and laboratory)
Alkalinity
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Total Coliform Bacteria
Fecal Coliform Bacteria
Temperature and Dissolved Oxygen Profiles (analysed in the field)
Algae Analysis (lake/pond stations only)
Secchi Disc Transparency (lake/pond stations only)
Aquatic Vegetation Survey (August only)
Monitoring has been recommended to take place monthly during May, June, July, August,
and September. Sampling should be conducted at the locations indicated in the figures
titled Water Quality Sampling Stations for each lake and pond.
The sampling could either be conducted by MA DEM personnel from each region or it may
be contracted out. Water quality analysis laboratories do not as a rule employ field
staff. Environmental consultants would be the most appropriate firms to conduct the
sampling, data assemblage and reporting.
The analyses can be conducted" at any local laboratory which is certified by the
Commonwealth to conduct the recommended analyses. A listing of such laboratories is
available from the local DEP office (Appendix E) or the State laboratories in Lawrence.
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The use of State laboratory facilities for water quality analysis is also possible. However,
the availability and schedule of the State facilities should be reviewed and confirmed
before the sampling. If private laboratories are to be used, the analyses should be bid as
prices vary widely and volume discounts are offered by most laboratories.
In addition to safety equipment, the minimum equipment needed for each sampling crew
is a vehicle (car or pick-up), car top (or larger) boat, water sampler for deep samples,
sample containers, coolers and ice packs, pencils/pads, a dissolved oxygen test kit or
meter (a meter with thermister is preferred), and a field pH meter. A single man
sampling crew is acceptable although two persons make the work go faster, more
accurately, and safer. Approximately six man-hours should be required to sample the
average lake/pond.
Sample containers should be obtained from the laboratory doing the analyses. In this
manner there will be adequate preservatives in the containers (as appropriate), adequate
volume of water for the analyses, and the bacteria containers will have been properly
preserved.
Costs for laboratory analyses of the parameters listed above are estimated at
approximately $175.00 (1989 Dollars) per sample. By multiplying the number of samples
for each lake/pond and the intervals (recommended at monthly for five months) a total
cost per waterbody can be obtained.
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APPENDIX D
MANUFACTURER SPECIFICATIONS FOR AQUATIC HERBICIDES,
FLOW CIRCULATION DEVICES, AND BOTTOM SEALING MATERIALS
The following section provides manufacturers specifications for the aquatic herbicides
approved by the Commonwealth for the control of aquatic vegetation at the time of
publication of this document (June, 1989). Prior to selecting a specific chemical for
treatment, it is recommended that contact be made with The Division of Water Pollution
Control, Pesticide Board to review current restrictions concerning use of specific
chemicals. Specifications for the following chemicals have been provided:
Komeen® Aquatic Herbicide Griffin Corporation
Diquat® Herbicide H/A Ortho
Aquathol® K Pennwalt Corporation
Sonar® Herbicide Elanco Products Company
Cutrine® Applied Biochemists Inc.
Cutrine®-Plus Applied Biochemists Inc.
Rodeo® Herbicide Monsanto Agricultural Products Company
Aquazine® 90WDG Algicide , , CIBA-GEIGY
Aqua-Kleen® (2,4-D) Rhone-Poulenc AG Company
Copper Sulfate Phelps Dodge and others
Additionally, manufacturer specifications for flow circulation devices and bottom sealing
materials have been included as a guide to suggested uses and installation requirements.
D - l
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KOMEEN AQUATIC HERBICIDE
PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
CAUTION
Harmful if swallowed. Avoid contact with skin and eyes. Wash thoroughly with soap and water
after handling. Do not apply this product in a manner as to directly expose workers or other
persons.
STATEMENT OF PRACTICAL TREATMENT
IF SWALLOWED: Call a physician or Poison Control Center. Drink 1 to 2 glasses of water and
induce vomiting by touching back of throat with finger. Do not induce vomiting or give anything
by mouth to an unconscious person.
IF ON SKIN: Wash with plenty of soap and water. Get medical attention if irritation persists.
IF INHALED: Remove victim to fresh air. If not breathing, give artificial respiration, preferably
mouth-to-mouth. Get medical attention.
IF IN EYES: Flush with plenty of water. Get medical attention if irritation persists.
ENVIRONMENTAL HAZARDS
This product may be toxic to fish. Trout and other species of fish may be killed at application
rates recommended on this label. However, fish toxicity generally decreases when the hardness
of water increases. Consult State Fish and Game Agency before applying this product to public
waters.
STORAGE AND DISPOSAL
Store in a cool, dry place. \
PESTICIDE DISPOSAL: Do not contaminate water, food or feed by storage and disposal". Wastes
resulting from the use of this product may be disposed of on site or at an approved waste disposal,
facility. ' " ,-'" - ;' •
CONTAINER DISPOSAL: Triple rinse (or equivalent). Then offer for recycling or recondition-
ing, or puncture and dispose of in a sanitary landfill, or incinerate, or, if allowed by state and
local authorities, by burning. If burned, stay out of smoke. J"
GENERAL INFORMATION
KOMEEN provides effective control of Hydrilla verticillata, Egeria (Brazillian elodea), and Southern
Naiad in potable water reservoirs, recreation lakes; golf course, ornamental, fish and fire ponds;
and industrial ponds.
The effectiveness of KOMEEN is based upon its penetration into plant tissues, therefore, proper
placement of the product is essential. When weeds are actively growing, apply KOMEEN to the
area where the greatest concentration of foliage is located in a manner which will deposit the her-
bicide on leaf surfaces. The activity of KOMEEN may be reduced by low light penetration into the
water or if weeds are covered with silt or algae.
KOMEEN may be applied directly, as a surface spray or subsurface through weighted trailing hoses,
or as an invert emulsion (see specific instructions). As a surface or subsurface application, KOMEEN
may be diluted or applied directly undiluted, whichever is applicable to insure uniform coverage of
the area to be treated. The aquatic weeds will drop below the surface within three days after treat-
ment. Complete effect of the treatment will be observed within 4-6 weeks. In heavily infested areas,
a second application after 12 weeks may be necessary.
WARNING: Concentrated KOMEEN may be injurious to grass, ornamental plants and other foliage.
Do not apply KOMEEN in such a way that contact with plants or grass can occur. Apply only as
specified on label.
Treatment of aquatic weeds can result in oxygen loss from decomposition of dead vegetation. This
loss can cause fish suffocation. To minimize this hazard, treat % to % of the water area in a single
operation and wait 10-14 days between treatments. Begin treatment along the shore and proceed
outwards in bands to allow fish to move into untreated areas.
DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling.
Application Rates for Static or Minimal Flowing Water Situations:
!
 Gallons Per Surface Acre
Hydrilla verticillata 8-16
Egeria iBraziilian elodea} s\ 6-12
Southern Naiad
 fs\ \ ' ' 6-12
Use lower rates in shallow watered -3 feet) and for light weed infestations. Use higher rates for deeper
water and for heavier weed'infestations.
• '*" *
s
 - j-' '
Direct Surface Application: Surface applications may be made near shorelines or in shallow water
"
.-
Direct Subsurface Application: In deeper water, make a subsurface application of KOMEEN at
^ recommended rates through weighted trailing hoses where the greatest concentration of foliage
exists, andvWhere deposit on leaf surfaces will be assured. Do not drag hoses on the bottom.
\ '
Invert Application: KOMEEN will invert easily using either tank mix or bifluid mixer techniques.
Invert applications should be made through weighted hoses dragged below the surface of the water.
The invert emulsion will form tiny droplets which will adhere to the submerged vegetation and releases
the herbicide in close proximity to the plant.
The emulsifier should release KOMEEN at a rate fast enough to be quickly absorbed by the plant
tissues but not so fast it can be washed away from the treatment area. The invert emulsion has
a heavy viscous consistency much like mayonnaise.
The ratios given below may be used as a guide, only, in the preparation of a KOMEEN invert emul-
sion. It is best to test the invert system to be used prior to application to ensure proper results.
The tightness and weight of the invert mays be^altered by slight changes in the suggested ratios.
Approximate ratios for tank mix systems:-
80 gallons of water: 10 gallons xylene: 3 gallons inverter: 8 gallons KOMEEN
Approximate ratios for bifluid mixer systems:
60 gallons of water: 15 gallons xylene: 3 gallons inverter: 16 gallons KOMEEN
For heavy growth, invert application may result in streaking effect due to localized control where
the hoses were dragged. For those areas, a direct application is preferred. Repeating an application
of KOMEEN to a treated area within a short time after the first treatment may not increase
effectiveness.
WARRANTY STATEMENT
GRIFFIN CORPORATION warrants that this product in its unopened package conforms to the
chemical description on the label and is reasonably fit for the purposes set forth on the label
when used according to directions under normal use conditions on the plants and crops specified.
THERE ARE NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING A WARRANTY
OF FITNESS FOR A PARTICULAR PURPOSE. This warranty does not extend to the handling
or use of this product contrary to label instructions or under abnormal conditions or under con-
ditions not reasonably foreseeable to seller and buyer assumes all risk of any such use.
GNC 091885
CPC 021914-2
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Diquat
Herbicide-H/A
TO PREVENT ACCIDENTAL POISONING, NEVER PUT
INTO FOOD, DRINK OR OTHER CONTAINERS AND USE
STRICTLY IN ACCORDANCE WITH ENTIRE LABEL AND
PAMPHLET.
ACTIVE INGREDIENT . BY WT.
Diquat-dibromide [6, 7-dibydrodipyrido (l,2-a:2',l'-c)
pyrazinediium dibromide]....:..'. '. „ 35.3%
INERT INGREDIENTS .. 64.7%
Contains 2 Ibs. diquat cation per gal. as 3.73 Ihj. salt per gal.
Form 10772-E Product 1000-2 Made in U.S.A.
EPA Reg. No. 239-1663-ZA „ .,'," EPA Est. 239-MO-l
NET CONTENTS 1 GALLON
KEEP OUT OF REACH OF
CHILDREN
WARNING-AVISO
SEE BELOW FOR ADDITIONAL PRECAUTIONARY
STATEMENTS
PRECAl'CION AL USUARIO: Si usted no lee ingles, no use este
producto hasta que la etiqueta le haya sido explicada ampliameote.
PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS & DOMESTIC ANIMALS
WARNING
May be fatal if swallowed, inhaled or absorbed through skin. Causes
substantial but temporary eye injury. Causes skin irritation. Contact
with irritated skin, or a cut, or repeated contact with intact skin may
result in poisoning. Do not get in eyes or on skio or clothing. Do not
breathe spray mist. Wash thoroughly with soap and water after han-
dling and before eating, drinking, or using tobacco. Remove con-
taminated clothing and wash before reuse. Wear face shield or gog-
gles; protective clothing; rubber gloves, rubber apron, and shoe cov-
erings impermeable to diquat when handling concentrate. When
spraying, wear waterproof footwear and clothing, except when using
aquatic subsurface'application methods. Do not feed forage from
treated crops to livestock. Keep livestock and pets out of treated
fields and crop areas.
STATEMENT OF PRACTICAL TREATMENT
IF SWALLOWED: IMMEDIATELY give water or milk to
drink and induce vomiting by inserting finger in throat. Take person
'and product container to the nearest hospital or physician fast.
PROMPT TREATMENT IS ESSENTIAL TO COUNTERACT
POISONING and should be initiated before signs and symptoms of
injury appear. Note to Physicians: call the Chevron Poison Informa-
tion Center (415) 233-3737 at any hour to obtain toxicology infor-
mation and a diquat analysis. To be effective, treatment for diquat
poisoning must begin IMMEDIATELY. Treatment consists of
binding diquat in the gut with suspensions of activated charcoal or
bentonite day, administration of cathartics to enhance elimination,
and removal of diquat from the blood by charcoal bemoperfusion or
continuous hemodUlysis.
SKIN CONTACT: IMMEDIATELY wash with soap and water.
Remove and wash all contaminated clothing with soap and hot wa-
ter before reuse. See a doctor if diquat contacts a skin cut, abrasion
or area of irritation.
EYE CONTACT: IMMEDIATELY wash eyes with water for at
least IS minutes and get medical attention.
INHALATION: IMMEDIATELY get away from spray mist.
Stop and check spray procedure. See a doctor if irritation persists.
WORKER SAFETY RULES
Keep all unprotected persons and children away from treated area
or where there may be drift. Do not rub eyes or mouth with bands. If
you feel sick in any way, STOP work and get help right away (See
Practical Treatment Section).
ENVIRONMENTAL HAZARDS (AQUATIC AND NON-
AQUATIC USES)
This pesticide is toxic to wildlife. Do not apply directly to water ex-
cept as a specified on this label. For Non-Aquatic Use do not apply
directly to water or wetlands (swamps, bogs, marshes and potholes).
Do not contaminate water by cleaning of equipment or disposal of
wastes. Do not use treated water for animal consumption, spraying
or irrigation within 14 days after treatment. Do not use treated wa-
' tcr for drinking purposes until 14 days after treatment. Treatment of
dense weed areas can result in oxygen loss from decomposition of
dead weeds. This loss can cause fish suffocation. Therefore, treat
only % to '£ of the dense weed areas at a time and wait 14 days be-
tween treatments. DO NOT APPLY TO MUDDY WATER. Avoid
creating muddy water during application. Do not apply under con-
ditions of high wind and wave action. Do not apply where plants are
covered with mud deposits. Consult your State Fish and Game
Agencies before applying this product to public waters.
DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner incon-
sistent with its labeling.
READ ENTIRE LABEL AND PAMPHLET. USE STRICTLY
IN ACCORDANCE WITH PRECAUTIONARY STATE-
MENTS AND DIRECTIONS, AND WITH APPLICABLE
STATE AND FEDERAL REGULATIONS.
REENTRY STATEMENT _____
Keep all unprotected persons out of operating areas or vicinity
where there may be drift.
For terrestrial uses, do not enter or allow entry of agricultural or
maintenance personnel into treated areas within 24 hours after treat-
ment unless protective clothing is worn. When contacting sprayed
vegetation wet with spray, dew or rain, wear waterproof footwear
and clothing!
For aquatic uses, do not enter treated areas while treatments are in
fJIl/£lkOa. ^^ftf^ —• •
Do not allow swimming in treated areas within {jfdays after treat-
ment.
Certain states may require more restrictive reentry intervals; consult
your State Department of Agriculture for further information.
Written or oral warnings regarding use of protective clothing and
accidental exposure must be given to workers who are expected to be
in treated areas or in areas about to be treated. Oral warnings must
be given if there is reason to believe that written warnings cannot be
understood by workers.
When oral warnings are given, warnings shall be given in a language
customarily understood by workers and must indicate the specific
period of time that treated areas may not be entered without protec-
tive clothing. Oral warnings must also include appropriate first aid
instructions in case of accidental exposure. These instructions are
given in the STATEMENT OF PRACTICAL TREATMENT at
the beginning of this pamphlet.
Written warnings must include the following information, "WARN-
ING. Area treated with ORTHO Diquat Herbicide-H / A on (date of
application). Do not enter treated areas without appropriate protec-
tive clothing until sprays have dried (or other reentry interval if your
State has a more restrictive interval for this product). If accidental
exposure occurs, follow the instructions below." (Written warnings
must include the STATEMENT OF PRACTICAL TREATMENT
given at the beginning of this pamphlet.)
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DIRECTIONS
ORTHO Diquat Herbicide-H/A is a non-volatile herbicidal chemi-
cal for use in the desiccation of certain plants in preharvest applica-
tion in order to facilitate both mechanical and band harvesting. It is
also recommended for use as a general weed killer and as an aquatic
weed killer. Absorption and herbicidal action is usually quite rapid
with effects visible in a few days. Do not use on lawns. Rinse all
spray equipment thoroughly with water after use. AVOID SPRAY
DRIFT to crops which may be damaged during application. Use
ORTHO X-77 Spreader (non-ionic). ORTHO X-77 Spreader is
recommended, but a similar and suitable labeled non-ionic surfac-
tant may be substituted. Do not use dirty or muddy water for Di-
quat dilution as Diquat will be inactivated.
 v_
NON-CROP OR NON-PLANTED AREAS: Rights-Of-Way,
Including Railroads, Highways, Roads, Dividers and Medians,
Pipelines, Public Utility Lines, Including Pumping Stations, Trans-
former Stations and Substations. Around Electric Utilities, Com*
mercial Buildings, Manufacturing Plants, Storage Yards, Rail
Yards, Fence Lines and Parkways, Edges and Non-Flooded Por-
tions of Ponds, Lakes and Ditches. Also Around Ornamental Gar-
dens, Walkways, Patios, Beneath Greenhouse Benches, Along
Driveways and Around Golf Courses. To Kill Undesirable Above
Ground Grass and BrouUeaf Weed Growth—1 to 2 qts. plus 8 to 16
oz. ORTHO X-77 Spreader (non-ionic) per 100 gals, water (4 tea-
spoonfuls ORTHO Diquat Herbicide-H/A plus V, teaspoonful
ORTHO X-77 Spreader (non-ionic) to 1 gal. water). Apply for full
coverage and thorough weed contact. Apply to young weeds since
control decreases as weeds mature. -Retreatment may be necessary to
control grasses and established weeds. Avoid spray contact with
foliage of food crops or ornamental plants.
ALFALFA, CLOVER, GRAIN SORGHUM, SOYBEANS (Seed
Crops Only): 1 '£ to 2 pts. per acre. On Thin Stands of Seed Alfal-
fa—I pt. per acre. VETCH (Seed Crops Only): 1 pt. per acre. Pre-
harvest Desiccation of Foliage of Listed Crops—Use specified dos-
age in 15 to 30 gals, water by ground spray application and 5 to 10
gals, water by air. On Alfalfa. Clover and Vetch, desiccation is com-
plete in 3 to 10 days. On Grain Sorghum, apply within 1 to 2 weeks
of harvest and when seeds have not more than 30% moisture. On
Soybeans, apply 1 week before harvest. Do cot graze treated areas or
feed treated forage to livestock. Do not use seed from treated plants
for food, feed or oil purposes. . •? . *
POTATOES (Eastern): For Desiccation of Potato Plants to Fa-,
cilftate Harvest—Apply 1 pt. per acre in 20 to 100 gals, of water
with ground equipment or in 5 to 10 gals, with aerial equipment. Use
higher volumes (40 to 100 gals.) for thorough coverage of heavy vine
growth or when hollow cone type nozzles are used. Make a second
application if necessary to obtain adequate desiccation where vine
growth is dense. Allow a minimum of 5 days between applications.
Do not apply to drought stressed potatoes. Applications should be
made at least 7 days before harvest. Add ORTHO X-77 Spreader
(non-ionic) at 8.to 16 fl. oz. per 100 gals, of spray mix.
POTATOES (Western): For Desiccation of Potato Plants to Fa*
cilltate Harvest:—Apply 1 pt. per acre in 20 to LOQ gals, of water
with ground equipment or in 5 to 10 gals, with aerial equipment. Use
sufficient water for thorough coverage. Make a second application if
necessary to obtain adequate desiccation where vine growth is dense.
Allow a tnJTiifTiiim of 5 days between applications. Do not apply to
drought stressed potatoes. Application should be made at least 7
- days before harvest. Add ORTHO X-77 Spreader (non-ionic) at 8 to
16 fl. oz, per 100 gals of spray mix. . _.
SUGARCANE (HAWAD ONLY): To Prevent Flowering (tassel-
Ing) of Cane—1 pt.ORTHO Diquat Herbicide-H/A plus 1 oz. OR-
THO X-77 Spreader (non-ionic) per acre. Apply during flower initi-
ation period, first 3 weeks of September. Apply by aircraft in 7 to 10
gals, water per acre. Some leaf burn will occur following this treat-
ment. Do not apply within 5 months of harvest
SUGARCANE {HAWAII ONLY): For Control of emerged an-
nual weeds and suppression of sedges, six inches or less in height,
using a directed spray—1 to 2 qts. in 50 to 100 gals, water per acre.
Add 8 oz. ORTHO X-77 Spreader (non-ionic) per 100 gals, water.
Repeat as necessary. Use power sprayer with boom, or hand sprayer
with wand, directed as a coarse spray to thoroughly wet weeds in
fields, roadways and borders. Avoid contacting sugarcane foliage.
Spray drift on sugarcane leaves will cause injury. Use lower rate for
control of weed seedlings and suppression of sedges. Use higher rate
when weeds are 3 to 6 inches tall. Do not apply after crop closes in.
SUGARCANE (FLORIDA AND PUERTO RICO ONLY): To
Prevent Flowering (tasseling) of Cane—1 pt. ORTHO Diquat Her-
bicide-H/A plus 1 oz. ORTHO X-77 Spreader (non-ionic) per acre.
Apply during flower initiation period. Apply by aircraft in 3 to 10
gals, of water per acre. Some leaf burn will occur following this treat-
ment. Do not apply within 3 months of harvest.
AQUATIC USE DIRECTIONS
-For application only to ponds, lakes, and drainage ditches where
there b little or no outflow of water and which are totally under the
control of the product's user. Do not use the treated water for animal
consumption, spraying, irrigation, or domestic purposes for 14 days
after treatment. .; . .
WEED SPECIES • GALS./SURFACE ACRE
SUBMERSED WEEDS (Infesting StiH Ponds, Lakes, Ditches or
Portions Thereof):
Bladderwort (Utricularia spp.) —....—......... 1-2
Coontail (Ceratophyllum demersum) 2
Elodea (Elodea spp.) - ~ 2
Naiad (Najas spp.) 1
Pondweeds (Potamogeton spp.)t 2
f Except P. robbiosii; also Richardson Pondwaed (P. richardsonii) in
Minnesota. . . ...
Watermilfoil (Myriopbyllum spp.) -. 1-2
APPLICATION: In early season where submersed weed growth
has not reached the surface apply ORTHO Diquat Herbicide-H/A
by pouring directly from the container into the water while moving
slowly over the water surface in a boat. Distribute evenly over in-
fested areas in strips 40 feet apart. In mixed weed population, use the,.
high rate of application as indicated by weeds present.
In late season or where submersed weed growth has reached the wa-
tex surface throughout the area to be treated apply ORTHO Diquat
Herbicide-H/A by pouring as above or injecting a diluted (10-20 to
!) solution below the water surface in strips no more than 20 feet
apart. Use the high rate of application as indicated by the weeds pre-
sent. Where algae are present along with the submersed weeds, pre-
treatment with Copper Sulphate at recommended rates is advised for
best results with ORTHO Diquat Herbicide-H/A.- -
FLOATING WEEDS ' --, - ,
Pennywort (Hydrocotyle umbellata.) .....*.....„«
Salvinia (Salvinia rotundifolia) , ...J
Waterbyacinth (Eichhornia crassipes) - .........;._...;
Waterlettuce (Pistia Stratiotes) ...., ;. ;..r^-¥4
APPLICATION: 150 to 200 gals, of water plus 1 pt. ORTHO
X-77 Spreader (non-ionic) should be applied as an overall spray for
control of the above weeds. For aerial application to Waterlettuce,
use 7.5 gals, of water per acre plus 1 pt. ORTHO X-77 Spreader
(non-ionic) per 100 gals, spray solution. The high rates of ORTHO
-Diquat Herbicide-H/A should be used for late season application.
Duckweed (Lemna spp.) ..— „ ;™..;™;W.™....™...~. 1
APPLICATION: For control, apply ORTHO Diquat Herbicide.
H/A as an overall spray in 50 to ISO gals, of water plus 1 pt. OR-
THO X-77 Spreader (Non-ionic) per acre. Care should be taken to
thoroughly cover all plants on water and on damp marginal areas.
Reinfestation of Duckweed occurs readily from untreated areas. Re*
treatment with ORTHO Diquat Herbicide-H/A may be necessary
to obtain season long control. . . "; .... _,- '.
WEED SPECIES GALSyiOO GALS. WATER
MARGINAL WEEDS (Infesting the Edges and Other Portions of
Ponds, Lakes and ditches):
Cattails (Tvpha spp.) .'. '. 1.0
APPLICATION: For top kill, apply ORTHO Diquat Herbicide-
H/A in 100 gals, water plus 1 pt, ORTHO X-77 Spreader (non-
ionic) for hill coverage and thorough weed contact Repeat treat-
ment as necessary to control regrowth. For best results apply before
flowering. . - . . .
ALGAE: ORTHO Diquat Herbicide-H/A will control certain
filamentous algae. Spirogyra spp. and Pithophora spp.: Apply 0.5 to
1.5 p.p.m. w. ORTHO Diquat Herbicide-H/A for control. Applica-
tion methods as for submersed weeds.
Formula For Parts Per Million (PPM) Recommendations
Gals, to use = p.p.m. recommended x acreage of water X average
depth of water X 1.4. For example—% p.p.m. recommendations;
two acre pond; 4 feet average depth; ^ X 2 X 4 X 1.4 = 5.6 gals,
required ,
Do not apply under conditions Involving possible drift to foML/jfor-
age or other plantings that might be damaged or the crops thereof
rendered unfit for tale, use or consumption. * ", „< ,;- • • "';'-••
STORAGE AND DISPOSAL : . .
PROHIBITIONS - •' .^ .y..*:... :;."v V^l--'^'
Do not contaminate water, food or feed by storage, disposal or
cleaning of equipment.
STORAGE ' "/;,._. ..i'ir!/<; '-.,
Keep pesticide in original container.
Do not put concentrate or dilute into food or drink containers.
Do not contaminate feed, foodstuffs or drinking water.
Do not store or transport near feed or food. i; •
 : "^v •
Store at temperature above 32*F. . ;•; ..>• ,' j 'A"i ' "•*' •
For help with any spill, leak, fire or exposure involving this material.
call day or night (415) 233-3737. ... ... .„,':,, ,,,,....
PESTICIDE DISPOSAL '" • - • ';
This product is acutely hazardous. Improper disposal of excess pes-
ticide, spray mixture, or rinsate is a violation of Federal Law. If these
wastes cannot be disposed of by use according to label instructions,
contact your State Pesticide or Environmental Control Agency, or
the hazardous Waste representative at the nearest EPA Regional
Office for guidance. • ' - ' - ' '
CONTAINER DISPOSAL
Triple rinse (or equivlent). Do not reuse'container. Incinerate, bum,
or puncture and dispose of in a sanitary landfill, or dispose of by
other procedures allowed by State and local authorites. If burned,
•stay out of smoke! - ' .
' CONDITIONS OF SALE ' '
1, Chevron Chemical Company (Chevron) warrants that this mate-
rial conforms to the chemical description on the label and is rea-
; sonably fit for use as directed hereon. Chevron neither makes, nor
"• authorizes any agent or representative to make, any other war-
' ;;ranty of FITNESS or of MERCHANTABILITY, guarantee or
^representation, express or implied, concerning this material.
,2, Critical and unforeseeable factors beyond Chevron's control pre-
: vent it from eliminating all risks in connection with the use of
'chemicals. Such risks include, but are not limited to, damage to
* 'plants and crops to which the material is applied, lack of complete
•control, and damage caused by drift to other plants or crops. Such
• risks occur even though the product is reasonably fit for tile uses
stated hereon and even though label directions are followed.
Buyer and user acknowledge and assume all risks and liability
-
:
 {except those assumed by Chevron under 1 above) resulting from
• handling, storage, and use of this material.
Chevron Chemical Company © 1986
ALABAMA r- -
ORTHO Diquat Herbicide-H/A*
EPA SLN No. AL 780014 , ..... ,.
FOR DISTRIBUTION AND USE ONLY IN THE STATE OF
ALABAMA '-
It is a violation of Federal Law to use this product in a manner in-
consistent with its labeling,
DIRECTIONS FOR USE
For control of submersed weeds of fresh water lakes, reservoirs, riv-b
ers, drainage and flood control canals and ditches with subsurface
and surface applications.
To be applied by federal, state or local public agency personnel
trained and certified in aquatic weed control or by licensed and reg-
istered commercial applicators under contract to the above agencies.
Apply Diquat herbicide in accordance with the following table:
GALLONS PER SURFACE ACRE APPLIED
-' ' • '"v- BY INDICATED APPLICATION MFTHOD
WEED SPECIES SURFACE SPRAY BOTTOM PLACEMENT
CoontiQ .....;..«. •* ~" • .'-3 • 2
Qode* «..™™."»"""~av s^i— •-- • .J "
Nsiadi 1V2 .l%-2
Witennilfol f . , IV? - " •' "-""• *
-Hydrilta I'^ T£ ;^*S! «",.. ," •
. (Bydritta vtrtdllata') V.., K^,-";'' ^''-'j^y-
Narrow-leaf - ; v./j ' .f.-.rf^'h^ *,.. ..... '"-••''<,
pondwccdi •• "-^ "i/^ ;'1.-^ ;'-" •"'.'"••' '-J£ ---"^J(Potttmogcton pmiUus)' ~"'v'^" r*v. •., . •!\ ~ '""•
•This product is identical to Diquat Water Weed Killer
SUBMERSED WEEDS:/Apply 1V2 gallons of Diquat per
acre. Apply as a spray mix with water if necessary to get uniform
coverage of the treated areas. For bottom placement inject just
. above bottom of body of water with weighted trailing hoses. Thick-
ening agents such as NALQUATIC' may be added to the spray so-
ration to avoid underwater drifts and aid placement on the target
plants. T.;; "
TIME OF APPLICATION: For best results, apply in spring and
summer when weeds are growing rapidly. Timing is enhanced by
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routine survey of the plant development. Some areas may require a
later repeat application if treated early in the spring. DO NOT AP-
PLY TO MUDDY WATER OR SILT COVERED PLANTS.
SPECIAL PRECAUTIONS
USE PRECAUTIONS: DO NOT TREAT WITHIN % MILE
OF POTABLE WATER INTAKES TO INSURE THE INTERIM
TOLERANCE OF .01 ppm DIQUAT IS NOT EXCEEDED.
Do not apply wheo weather conditions or water flow rates favor
drift from target areas. Avoid creating muddy water during applica-
tion. Do not contaminate water or foodstuffs by cleaning of equip-
ment or disposal of containers. Do not store or transport near feed
or food or reuse containers.
OXYGEN DEPLETION AND FISH KILLS: Decaying aquatic
weeds use up oxygen in the water which can cause Bsh kills. To avoid
fish kills do not treat more than ^ of the infested area at one time.
To reduce contamination and undue exposure to fish and other
aquatic organisms, do'not treat areas that are not infected with
aquatic weeds.
NOTE: Do not use treated water for animal consumption, swim-
ming or spraying within 5 days after treatment unless an approved
analysis shows that the water does not contain more than 0.01 ppm
Diquat ion. Do not use treated water for drinking purposes or over-
head irrigation within 9 days after treatment unless an approved
analysis shows that the water does not contain more than 0.01 ppm
Diquat ion.
1NALQUATIC i* & trademark of the Nalco Chemical Company.
All applicable directions, restrictions and precautions on the EPA
registered label are to be followed.
This labeling must be in the possession of the user at the time of pes-
ticide application- •
ARKANSAS
ORTHO Diquat Herbidde-H/A
EPA SLN No. AR 860002
_*_•_._ ft
FOR DISTRIBUTION AND USE ONLY IN THE STATE OF'
ARKANSAS
It is a violation of Federal Law to use this product in a manner in-
consistent with its labeling.
Established Bennudagrasc: Dormant non food or feed crop
BERMUDAGRASS: Non Food Or Feed Crop. For Suppression
Of Emerged Annual Broadleaf And Graaay Weed* Including Little
Barley, Annual Bluegraas, Brontes, Buttercup and Carolina Cera-
•Inm In EitahliiV^ Dormant Bermudagrass Lawns, Parka, Coll
Courses, etc.—-Apply 1 to 2 pints per acre in 20 to 100 gallons spray •
mix by ground as a broadcast application. Add 16 to 32 oz. ORTHO
X-77 per 100 gallons spray mix. For control of Little Barley apply
before the mid-boot stage. Bermudagrass must be dormant at appli-
cation. Application to actively growing Bermudagrass will cause
delay or permanent injury, Users in the southern portion of the state
should be particularly attentive to the extent of dormancy at the
time of application. Avoid spray contact with foliage of food crops
or ornamental plants.
All applicable directions, restrictions, precautions and worker safety
rules on the EPA registered label are to be followed.
This labeling must be in the possession of the user at the time of pes-
ticide application.
CALIFORNIA
ORTHO Diquat Herbicide-H/A
EPA Reg. No. 239-1663-ZA EPA SLN No. CA-830023
FOR DISTRIBUTION AND USE ONLY IN THE STATE OF
CALIFORNIA
It is a violation of Federal Law to use this product in a manner in-
consistent with its labeling.
DIRECTIONS FOR USE
CUCURBITS: (Seed Crop Only): Prehamst Desiccation of
Foliage—Apply 1 to 2 pts. per acre hi 15 to 30 gals, of water by
ground spray application and 5 to 10 gals, water by air. Apply 3 to
10 days before harvest. Do not use seed or residues from treated
plants for food, feed or oil purposes.
All applicable directions, restrictions and precautions on the EPA-
registered label are to be fallowed.
This labeling must be in the posession of the user at the time of pesti-
cide applications.
FLORIDA
ORTHO Diquat Herbicide-H/A
EPA Reg. No. 239-1663-ZA EPA SLN No. FL-7SQ016
FOR DISTRIBUTION AND USE ONLY IN THE STATE OF
FLORIDA
ACTIVE INGREDIENT BY WT.
Diquat dibromide [6,7-dihydrodipyndo
(l,2-a:2M'-c) pyrazinediium dibromide] „ 35.3%
INERT INGREDIENTS 64.7%
Contains 2 Ibs. Diquat cation per gallon as 3.73 Ibs. salt per gal-
ton.
It is a violation of Federal Law to use this product in a manner in-
consistent with its labelling.
HYDRILLA CONTROL:
DIRECTIONS FOR USE in fresh water ponds, lakes, rivers,
drainage and flood control canals, ditches, reservoirs, bayous and
other quiescent or slowly moving bodies of water for control of Hy-
drilla—Aerial Application (helicopter).
'Mix 10gallons Diquat + 20 gallons Komeen + 2 gallons Nftlquatic
per 100 gallons of water. Apply at the rate of 20 gallons of the mix-
ture per acre (equivalent to 2 gallons Diquat + 4 gallons Komeen +
.4 gallons Nalquatic per acre.)
.NOTE: Do not use treated water for animal consumption, drink-
ing purposes, overhead irrigation or spraying within 14 days after
treatment unless an approved analysis shows that the water does not
contain more than 0.01 ppm Diquat ion.
All applicable directions, restrictions and precautions on the EPA-
registered label are to be followed.
This labelling must be in the possession of the user at the time of pes-
ticide application.
FLORIDA
ORTHO Dliraat Herbldde-H/A
EPA SLN No. FL-780054 (Rev. 2)
FOR DISTRIBUTION AND USE ONLY IN THE STATE OF
FLORIDA
ACTIVE INGREDIENT BY WT.
Diquat dibromide [6.7-dihydrodipyrido
(I,2-a:2'( l'-c) pyrazinediium dibromide] — ~ 35.3%
INERT INGREDIENTS
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AQUATIC HERBICIDE
ACTIVE INGREDIENT
Dipotassium salt of endothall* 4Q.3%
INERT INGREDIENTS 59.7%
TOTAL 100.0%
*7n3xabicyclo(2.2.1)heptane-2.3-dicarboxylic acid equivalent 28.6%
Contains per gallon 4.23 Ibs. dipotassium endothall(equivalent to 3.0 Ibs. endothal acid}
CHEMICALS • EQUIPMENT
HEALTH PRODUCTS
KEEP OUT OF REACH OF CHILDREN
See Side Panel For Additional Precautionary Statements
EPA Registration No. 4581 -204
EPA Establishment No. 4581 -TX-1
.__
 Netr
 Contents 1 U.S. Gallon
AGCHEM DIVISION-PENNWALTCORPORATION
Philadelphia, PA
GENERAL INFORMATION
AQUATHOL K is a liquid concentrate soluble in
water whicn is effective againsi a broad range of
aquatic plants with a margin of safely to fish.
Dosage rates indicated for the application of
AQUATHOL K are measured in "Parts Per Million"
(ppm| of dipotassium endOthall. Only Vi to 5 ppm
are generally required lor aquatic weed control,
whereas some lish species are tolerant to approx-
imately 100 ppm or over.
AQUATIC WEEDS CONTROLLED AND DOSAGE
RATE CHARTS
AQUATHOL K is recommended for Ihe control of
the following aquatic weeds in irrigation and
drainage canals, ponds and lakes at the rates
indicated. Since the active ingredient is water sol-
uble and lends to diffuse from the area treated,
select Ihe dosage rate applicable to the area to
be treated. Use the lower rate in each range of
rates when the growth is young and growing and/
or where the weed stand is not heavy. Marginal
treatments of large bodies of water require higher
rates as indicated.
Common Name
Bass Weed
Bur Reed
Coontail
Hydrilla
Milfoil
Pondweed
Bushy
Curly-Leaf
Flat-Stem
Floating-Leaf
Horned
Sago
Water Star Grass
Latin Name
Potamogeton amplifolius
Sparganium spp.
Ceratophyllum sppV
Hydrilla verticillata
Myriophyllum Spp.
Hajas spp.
Potamogeton crispus
Polamogeton zostenformis
Potamogeton natans
Zannichellia spp.
Potamogeton pectinalus
Potamogeton americanus
Potamogeton diversifolius
Potamogeton filifprmis
Potamogeton pusillus
Heteranthera spp.
Spot Or Lake
Margin Treatment
3-d ppm
4-5 ppm
2-3 ppm
3-4 ppm
J3-4 ppm
2-3 ppm
1-2 ppm
1-2 ppm
1-2 ppm
2-3 ppm
1-2 ppm
2-3 ppm
1-2 ppm
2-3 ppm
RATE OF APPLICATION-LAKES AND PONDS
The following chart indicates Ihe total quantity of material to be applied.
APPROXIMATE GALLONS OF AQUATHOL K FOR ONE ACRE (208'x 208') TREATMENT
DEPTH
1 ft
2 f l
411. ..
6 f t
DOSAGE IN GALLONS FOR VARIOUS CONCENTRATIONS IN
0.5 1.0 1.5 2.0
ppm ppm ppm ppm
.3
.6
1.3
1.9
.6 1.0
1.3 1.9
2.6 3.8
3.8 5.8
1.3
2.6
5.1
7.6
3.0
ppm
1.9
3.8
7.7
11.5
4.0
ppm
2.6
5.1
10.2
15.3
PPM
5.0
ppm
3.2
6.4
12.8
19.2
RATE OF APPLICATION—IRRIGATION AND DRAINAGE CANALS **
The following indicates the total quantity of material to be applied,
GALLONS OF AQUATHOL K REQUIRED TO TREAT 1 MILE OF CANAL 1 FOOT DEEP'
1 ppm
2 ppm
3 ppm
4 ppm
5 ppm
5
.4
.75
1.2
1.5
2.0
WIDTH
10
.75
1.5
2.3
3.0
3,8
OF CANAL IN FEET
15
1.2
2.3
3.5
4.5
5.7
20
1.5
3.0
4.5
6.0
7.5
HOW TO APPLY:
AQUATHOL K is a contact killer; consequently, do
not apply before weeds are present. Application
as early as possible after weeds are present is
recommended to permit use o( lower application
rates. However, for best results water temperature
should be at 65°F. or above. If an entire pond is
treated at one time, or if the dissolved oxygen
level is low at time of application, decay of weeds
may remove enough oxygen from the water, caus-
ing fish to suffocate. Water containing very heavy
vegetation should be treated in sections to pre-
vent suffocation of fish. Sections should be
treated 5-7 days apart. Carefully measure size
and depth of area to be treated and determine
amount of AQUATHOL K to apply trom chart. For
best results apply on a calm day when there is
little wave action.
AQUATHOL K should be sprayed on the water or
injected below the water surface and should be
distributed as evenly as possible. It may be
applied as it comes from the container or diluted
with water depending on the equipment. Some
dilution will give better distribution.
In instances where the nuisance to be controlled
is an exposed surface problem (i.e., some of the
broad leaved pond weeds) it is important to get
good contact coverage utilizing the highest con-
ntration (least water dilution) compatible with
<e of equipment used so that even distribu-
IONS
[ft to other crops or plants
out spray equipment
feed
treated w.
agricultural
or tor domestic
periods:
Up to 0.5 ppm dipotas
{0.35 ppm acid equivalent
ler for food or
Do not use
{eparing
swing
The minimum contact time with weeds lor optimum results should be 2 hours.
'For deeper water, adjust rate accordingly.
"Not for this use in California.
.ys after
lication
Up to 4.25 ppm dipotassium salt
(3 ppm acid equivalent)—14 days after
application
Up to 5.0 ppm dipotassium salt
(3.5 ppm acid equivalent)—25 days after
application
Necessary approval and/or permits should be
obtained in states where required.
NOTE: Areas treated with AQUATHOL K may be
used for swimming twenty-four hours after
treatment.
Treated water can be used for sprinkling bent
grass immediately.
DANGER
FATAL (POISONOUS) IF ABSORBED THROUGH
SKIN. CORROSIVE, CAUSES EYE AND SKIN
IRRITATION OR DAMAGE. DO NOT GET IN EYES,
ON SKIN, OR ON CLOTHING. WEAR GOGGLES
OR FACE SHIELD AND RUBBER GLOVES WHEN
HANDLING CONCENTRATE.
HARMFUL OR FATAL IF SWALLOWED.
Avoid breathing spray mist. Batfie and change
clothing at least daily while using.
FIRST AID: In case ol contact, immediately flush
eyes or skin with plenty of water for at least 15
minutes. For eyes, call a physician. Remove and
wash contaminated clothing before reuse.
IF SWALLOWED, drink promptly a large-quantity
of milk, egg whites, gelatin solution or if these are
not available, drink large quantities of water.
Avoid alcohol. Call a physician immediately.
NOTE TO PHYSICIAN: Probable mucosal damage
may contraindicate the use of gastric lavage.
Measures against circulatory shock, respiratory
depression and convulsion may be needed.
STORAGE AND DISPOSAL
Do not contaminate water, food or feed by
storage or disposal.
PESTICIDE DISPOSAL
Pesticide or spray mixture that cannot be used
according to label instructions must be disposed
of according to Federal, State or local procedures
under the Resource Conservation and Recovery
Act. Dispose ot rinsate in body of water treated.
CONTAINER DISPOSAL
Triple rinse container and offer for recycling or
reconditioning, or dispose ot in a sanitary landfill
or by incineration if permitted by State and local
authorities.
WARRANTY AND DISCLAIMER
Pennwalt Corporation warrants that tnis material
conforms to the chemical description on the label
and is reasonably ftl for the purposes referred to
in the Directions for Use, subject to the risks
referred-, to therein. PENNWALT MAKES NO
OTHER EXPRESS OR IMPLIED WARRANTY OF
FITNESS OR MERCHANTABILITY OR ANY
OTHER EXPRESS OR IMPLIED WARRANTY. IN
NO CASE SHALL PENNWALT OR SELLER BE
LIABLE FOR CONSEQUENTIAL, SPECIAL OR
INDIRECT DAMAGES RESULTING FROM THE
USE OR HANDLING OF THIS PRODUCT INCLUD-
ING, BUT NOT LIMITED TO. LOSS OF PROFITS.
BUSINESS REPUTATION. OR CUSTOMERS:
LABOR COST; OR OTHER EXPENSES
INCURRED IN PLANTING OR HARVESTING.
Pennwalt and seller offer this product and the
buyer and user accept it subject to the foregoing
conditions of. sale and warranty which may be
varied only by agreement in writing signed by a
duly authorized representative of Pennwalt.
MADE IN U.S.A. 5-9243S-01 J2 (B &2} PRINTED IN U S A
Sonaf A.S.
Sonaf 5P
Sonar SRP
•?' • *
Environmental Assessment
Elanco Products Company
A Division of Eli Lilly and Company
Lilly Corporate Center
Indianapolis, Indiana 46285
Revised 11/87
Herbicide
BIANCO ID 5947
Herbicide
TM
A herbicide for management of
aquatic weeds in fresh water
ponds, lakes, reservoirs, drainage
canals and irrigation canals.
Active ingredient:
lluridone: 1-melhyi-3-phenyi-5-l3-(lriiiuorometriy1) phenyl)-4(1H)-pyrk)inone 41.7%
Inert ingredients 58.3%
Contains 4 pounds active ingredient per gallon.
CAUTION: KEEP OUT OF REACH OF CHILDREN see back panel for additional
precautionary and disposal statements.
EPA Registration No. 1471-127
Directions For Use:
Read All Directions Carefully Before Applying SONAR. See literature on container lor complete
Directions tor Use.
Net Contents 1 Quart or
Net Contents 1 Gallon
Sonar" - the registered trademark tor Elanco Producls lluridone.
DIRECTIONS FOR USE - Read All
Directions Carefully Before Applying
It is a violation of Federal Law to use this product in a manner
inconsistent with its labeling.
Shake well before using.
PRECAUTIONARY STATEMENTS
Hazards to Humans and Domestic Animals:
CAUTION
Human: Harmful if swallowed, absorbed through skin, or if
inhaled. Avoid breathing of spray mist or contact with skin,
eyes, or clothing. Wash thoroughly with soap and water after
handling. Wash exposed clothing before reuse.
First Aid: In case of contact, immediately flush eyes or skin
with plenty of water. Get medical attention if irritation persists.
If swallowed, call a physician or poison control center, drink
one or two glasses of water and induce vomiting by touching
back of throat with finger. Do not induce vomiting or give
anything by mouth to an unconscious person. If breathing
difficulty occurs, move individual to fresh air and get medical
attention.
ENVIRONMENTAL HAZARDS
Follow use directions carefully so as to minimize adverse
effects on nontarget organisms. In order to avoid impact on
threatened or endangered aquatic plant or animal
species, users must consult their State Fish and Game
Agency or the U.S. Fish and Wildlife Service before mak-
ilng applications.
Do not contaminate water by cleaning of equipment or dis-
posal of wastes. Trees and shrubs growing in water treated
with SONAR may be injured. Do not apply in tidewater or
brackish water. Do not apply in lakes, ponds, or other bodies
of water where crayfish farming is performed.
Lowest rates should be used in shallow areas where the
water depth is considerably less than the average depth of^
the entire treatment site, for example, shallow shoreline\
areas.
STORAGE AND DISPOSAL
Storage: Store in original container only. Do not store near
feed or foodstuffs. In case of teak or spill, use absorbent
materials to contain liquids and dispose as waste.
Pesticide Disposal: Do not contaminate water, food or feed
by storage or disposal. Pesticide wastes are toxic. Improper
disposal of excess pesticide, spray mixture, or rinsate is a
violation of Federal Law. If these wastes cannot be disposed
of by use according to label instructions, contact your State
Pesticide or Environmental Control Agency,_or the Haz-
ardous Waste Representative at fhe nearest tPA Regional
Office for guidance.
Container Disposal: Triple rinse (or equivalent). Then offer
for recycling or reconditioning, or puncture and dispose of in
a sanitary landfill, or incineration, or if allowed by State and
Local authorities, by burning. If burned, stay out of smoke.
'SONAR* AS
A herbicide for management of aquatic weeds in fresh water
ponds, lakes, reservoirs, drainage canals and irrigation
canals.
DIRECTIONS FOR USE - Read All
Directions Carefully Before Applying '
It is a violation of Federal Law to use this product in a manner
inconsistent with its labeling.
Consult the appropriate state or local water authorities before
applying this product! Permits may be required by state or
local public agencies.
GENERAL INFORMATION
SONAR is a highly effective broad spectrum aquatic herbi-
cide. SONAR is not corrosive to application equipment.
SONAR is absorbed from water by plant shoots and from
hydrosoil by the roots of aquatic vascular plants. It is impor-
tant to maintain the maximum concentration of SONAR in
contact with the weeds as long as possible. Rapid water
movement or any condition which results in rapid dilution of
SONAR treated water will reduce its effectiveness. Once
SONAR is taken into the plant, the formation of carotene is
inhibited. Its absence exposes chlorophyll to photo-
degradation and in seven to ten days results in plants with
white (chlorotic) or pink growing points. Under optimum con-
ditions 30 to 90 days are required before the desired level of
aquatic weed management is achieved with SONAR.
For best results, apply SONAR prior to initiation of weed
growth or when weeds begin actively growing.
WEED CONTROL INFORMATION
SONAR AS is effective in controlling the following vascular
aquatic weeds:
Floating Weeds:
Common duckweed (Lemna minor)*
Emersed Weeds:
Spatterdock (Nuphar luteum)
Waterpurslane (Ludwigia palustris)
Waterliiy (Nymphaea spp.)
, Submersed Weeds:
Bladderwort (Utricularia spp.)
Common coontail (Ceratophyllum demersum)
Common Elodea (Elodea canadensis)
Egeria, Brazilian Elodea (Egeria densa)
Hydrilla (Hydrilia verticillata)
Naiad (Najas spp.)
Pondweed (Potamogeton spp.)
Watermilfoil (Myriophyllum spp.)
Shoreline Grasses:
Paragrass (Brachiaria mutica)
Reed Canarygrass (Phalaris arundinacea)
•"Controlled only with a surface application of SONAR AS.
SONAR provides partial control of the following vascular,
aquatic weeds:
American lotus (Nelumbo iutea)
Arrowhead (Sagittaria spp.)
Bulrush (Scirpus spp.)
Cattail (Typha spp.)
Creeping Waterprimrose (Ludwigia peploides)
Fanwort, Cabomba (Cabomba caroliniana)
Maidencane (Panicum hemitomon)
Rush (Juncus spp.)
Smartweed (Polygonum spp.)
Spikerush (Eleocharis spp.)
Tapegrass, American Eelgrass (Vallisneria arnericana)
Torpedograss (Panicum repens)
APPLICATION AND MIXING DIRECTIONS SPECIAL PRECAUTIONS
The aquatic weeds present in the area to be treated should
first be identified to insure that the weeds are susceptible to
SONAR. It is important to determine the area (acres) to be
treated and the average depth in order to select the proper
SONAR rate. Apply SONAR only one time per year to a
treatment site.
Shake SONAR well before using. Add the recommended
amount of SONAR to water in the spray tank during the filling
operation. Agitate while filling and during spraying. Surface
or subsurface application of the spray can be made with
conventional spray equipment. SONAR can also be applied
near the surface of the hydrosoil using weighted trailing
hoses. A spray volume of 5 to 100 gallons per acre may be
used. SONAR may also be diluted with water and the con-
centrated mix metered into the pumping system.
APPLICATION RATES
Application to Ponds:
SONAR may be applied to the entire surface area of a pond.
Average Water Depth Quarts of SONAR AS/
gj_Treatment Site
Less than three feet
Three to five feet
Greater than five feet
Treated Surface Acre
0.5-0.75
0.75-1
1-1.5
Within these rate ranges, the higher rate should be used at
the greater water depth or where there is a dense weed
population.
Application to Lakes and Reservoirs:
In lakes and reservoirs SONAR should be applied to areas
that are greater than five acres. Treatment of narrow strips
such as boat lanes or shorelines may not produce satisfac-
tory results due to dilution with untreated water. In reservoirs,
do not apply SONAR within one-fourth mile {1320 feet) of any
potable water intake.
Average Water Depth
of Treatment Site
Three to five feet
Five to ten feet
Greater than ten feet
Quarts of SONAR AS/
Treated Surface^cre
0.75-1.5 * • *
1.5-3 •.. -.
3-4
Within these rate ranges, the higher rate should be used at
the greater water depth or where there is a dense weed
mass.
Application to Drainage Canals and Irrigation Canals:
In drainage and irrigation canals SONAR should be applied
at the rate of 2 quarts per treated surface acre. To achieve
satisfactory control, water flow must be restricted for a mini-
mum of seven days to prevent dilution of SONAR. Use an
application pattern that will provide uniform distribution and
avoid concentration of the herbicide.
Chemigation
Do not apply SONAR A.S. through any type of irrigatioE
system.
Irrigation
Irrigation with SONAR treated water may result in injury to
the irrigated vegetation. Elanco recommends informing those
who irrigate from SONAR treated areas of the irrigation
timeframes presented in the table below. These timeframes
are suggestions which should be followed to reduce the
potential for injury to vegetation irrigated with SONAR treated
water.
Application Site
Established
Tree Crops
Established
Row Crops/
Turf/Plants
Newly Seeded
Crops/Seedbeds
or Areas 1o be
Planted Including
Overseeded Golf
Course Greens
'Ponds & Static Canals
Canals
'Lakes & Reservoirs
— Days after Application-
7 30 .30
7 14 30
7 14 14
'For purposes of SONAR labeling, a pond is defined as a body of water 10
acres or less in size. A lake or reservoir is greater than 10 acres.
"In lakes and reservoirs where one-half or greater of Ihe body of waler is
treated, use the pond and static canal irrigation restrictions.
DISCLAIMER OF WARRANTIES
The manufacturer makes no warranties concerning this prod-
uct or its use, which extend beyond the description on the
label. All other warranties, express or implied, including but
not limited to, any implied warranties of merchantability
fitness for a particular purpose, are disclaimed. All st
ments concerning this product apply only when used
directed.
LIMITATION OF DAMAGES
Elanco's liability, whether in contract, warranty, tort, negli-
gence, strict liability or otherwise, shall not exceed the return
of the amount of the purchase price of the SONAR and under
no circumstances shall Elanco be liable for special, indirect
or consequential damages.
E|ANCO ID 5935
Herbicide
TM
A herbicide for management of
aquatic weeds in fresh water
ponds, lakes, reservoirs, drainage
canals and irrigation canals.
Active ingredient:
(luridone: 1-methyl-3-pnenyl-5-l3-(trifluoromethyl) phenyl|-4(1W)-pyridinone 5%
Inert ingredients 95%
Contains 2 pounds active ingredient per 40-pound container.
CAUTION: KEEP OUT OF REACH OF CHILDREN, see back panel (or additional
precautionary and disposal statements.
EPA Registration No. 1471-126
Directions For Use:
Read Ail Directions Carefully Before Applying SONAR.
Net Weight 40 Pounds
Sonar* - [ha registered trademark lor Elanco Products flurldona.
DIRECTIONS FOR USE - Read All
Directions Carefully Before Applying
It is a violation of Federal Law to use this product in a manner
inconsistent with its labeling,
See attached literature for complete Directions tor Use.
PRECAUTIONARY STATEMENTS
Hazards to Humans and Domestic Animals:
CAUTION
Human: Harmful if swallowed, absorbed through skin, or if
inhaled. Avoid breathing of dust or contact with skin, eyes, or
clothing. Wash thoroughly with soap and water after han-
dling. Wash exposed clothing before reuse.
First Aid: In case of contact, immediately flush eyes or skin
with plenty of water. Get medical attention if irritation persists.
If swallowed, call a physician or poison control center, drink
one or two glasses of water and induce vomiting by touching
back of throat with finger. Do not induce vomiting or give
anything by mouth to an unconscious person.
ENVIRONMENTAL HAZARDS
Follow use directions carefully so as to minimize adverse
effects on nontarget organisms. In order to avoid impact on
threatened or endangered aquatic plant or animal
species, users must consult their State Fish and Game
Agency or the U.S. Fish and Wildlife Service before mak-
ing applications.
Do not contaminate water by cleaning of equipment or dis-
posal of wastes. Trees and shrubs growing in water treated
with SONAR may be injured. Do not apply in tidewater or
brackish water. Do not apply in lakes, ponds, or other bodies
of water where crayfish farming is performed.
Lowest rates should be used in shallow areas where the
water depth is considerably less than the average depth of
the entire treatment site, 1or example, shallow shoreline
areas.
STORAGE AND DISPOSAL
Storage: Store in original container only. Do not store near
feed or foodstuffs. In case of leak or spill, contain material
and dispose as waste.
Pesticide Disposal: Do not contaminate water, food or feed
by storage or disposal. Wastes resulting from the use of this
product may be disposed of on site or at an approved waste
disposal facility.
Container Disposal: Triple rinse (or equivalent). Then offer
for recycling or reconditioning, or puncture and dispose of in
a sanitary landfill, or incineration, or if allowed by State and
Local authorities, by burning. If burned, stay out of smoke.
SONAR' 5P
A herbicide for management of aquatic weeds in fresh water
ponds, lakes, reservoirs, drainage canals and irrigation
canals.
DIRECTIONS FOR USE - Read All
Directions Carefully Before Applying
It is a violation of Federal Law to use this product in a manner
inconsistent with its labeling.
Consult the appropriate state or local water authorities before
applying this product. Permits may be required by state or
local public agencies.
GENERAL INFORMATION
SONAR is a highly effective broad spectrum aquatic herbi-
cide. It is a pellet formulation that contains 5% fluridone.
SONAR is not corrosive to application equipment.
SONAR is absorbed from water by plant shoots and from
hydrosoil by the roots of aquatic vascular plants. It is impor-
tant to maintain the maximum concentration of SONAR in
contact with the weeds as long as possible. Rapid water
movement or any condition which results in rapid dilution of
SONAR treated water will reduce its effectiveness. Once
SONAR is taken into the plant, the formation of carotene is
inhibited. Its absence exposes chlorophyll to photo-
degradation and in seven to .ten days results in plants with
white (chlorotic) or pink growing points. Under optimum con-
ditions 30 to 90 days are required before the desired level of
aquatic weed management is achieved with SONAR.
For best results, apply SONAR prior to initiation of weed
growth or when weeds begin actively growing.
WEED CONTROL INFORMATION
SONAR 5P is effective in controlling the following vascular
aquatic weeds:
Emersed Weeds:
Spatterdock (Nuphar luteum)
Waterpurslane (Ludwigia palustris)
Submersed Weeds:
Btadderwort (Utricularia spp.j
Common coontail (Ceratophyllum demersum)
Common Elodea (Eiodea canadensis)
Egeria, Brazilian Elodea (Egeria densa)
Hydrilla (Hydrilta verticillata)
Naiad (Najas spp.J
Pondweed (Potamogeton sppj
Watermilfoil (Myriophylium spp.)
Shoreline Grasses:
Paragrass (Brachiaria mutica)
Reed Canarygrass (Phalaris arundinacea)
SONAR provides partial control of the following vascular
aquatic weeds:
American lotus (Nelumbo lutea)
Arrowhead (Sagittaria spp.J
Bulrush (Stirpus spp.)
Cattail (Typha spp.)
Creeping Waterprimrose (Ludwigia peploides)
Fanwort, Cabomba (Caoomba Carolinians)
Maidencane (Panicum hemitomon)
Rush (Juncus spp.)
Smartweed (Potygonum sppj
Spikerush (Eteocharis spp.;
Tapegrass, American Eelgrass (Vallisneria americsna)
Torpedograss (Panicum repens)
Waterlily (Nymphaea spp.)
APPLICATION DIRECTIONS
The aquatic weeds present in the area to be treated should
first be identified to insure that the weeds are susceptible to
SONAR. It is important to determine the area (acres) to be
treated and the average depth in order to select the proper
SONAR rate. Apply SONAR only one time per year to a
treatment site.
APPLICATION RATES
Application to Ponds:
SONAR may be applied to the entire surface area of a pond.
Average Water Depth Pounds of SONAR 5P/
of Treatment Site
Less than three feet
Three to five feet
Greater than five feet
Treated Surface Acre
10-15
15-20
20-30
Within these rate ranges, the higher rate should be used at
the greater water depth or where there is a dense weed
population.
Application to Lakes and Reservoirs:
In lakes and reservoirs SONAR should be applied to areas
that are greater than five acres. Treatment of narrow strips
such as boat lanes or shorelines may not produce satisfac-
tory results due to dilution with untreated water. In reservoirs,
do not apply SONAR within one-fourth mile (1320 feel) of any
potable water intake.
Average Water Depth
of Treatment S|te___
Three to five feet
Five to ten feet
Greater than ten 1eet
Pounds of SONAR 5P/
Treated Surface Acre
15-30
30-60
60,-SO
Within these rate ranges, the higher rate should be used at
the greater water depth or where there is a dense weed
mass.
Application to Drainage Canals and Irrigation Canals:
In drainage and irrigation canals SONAR should be applied
at 40 Ibs. per treated surface acre. To achieve satisfactory
control, water flow must be restricted for a minimum of seven
days to prevent dilution of SONAR. Use an application pat-
tern that will provide a uniform distribution and avoid con-
centration of the herbicide.
SPECIAL PRECAUTIONS i
Irrigation
Irrigation with SONAR treated water may result in injury to
the irrigated vegetation. Elanco recommends informing those
who irrigate from SONAR treated areas of the irrigation time-
frames presented in the table below. These timeframes are
suggestions which should be followed to reduce the potential
for injury to vegetation irrigated with SONAR treated waler.
Application Site
Established
Tree Crops
Established
Row Crops/
Turf/Plants
Newly Seeded
CiopsJSeedbeils
or Areas to be
Planted Including
Overseeded Goll
Course Greens
'Ponds & Static Canals
Canals
'Lakes & Reservoirs
—Days after Application-
7 30 30
7 7 30
7 7 7
'For purposes of SONAR labeling, a pond is defined as a body of water 10
acres or less in size. A lake or reservoir is greater than 10 acres.
Jln lakes and reservoirs where one-half or greater of the body of water is
treated, use the pond and static canal irrigation restrictions.
DISCLAIMER OF WARRANTIES
The manufacturer makes no warranties concerning this prod-
uct or its use, which extend beyond the description on the
label. All other warranties, express or implied, including but
not limited to, any implied warranties of merchantability and
fitness for a particular purpose, are disclaimed. All state-
ments concerning this product apply only when used as
directed.
LIMITATION OF DAMAGES
Elanco's liability, whether in contract, warranty, tort, negli-
gence, strict liability or otherwise, shall not exceed the return
of the amount of the purchase price of the SONAR and under
no circumstances shall Elanco be liable for special, indirect
or consequential damages.
EIANCO ID 5953
Herbicide
TM
A herbicide for management of
aquatic weeds in fresh water
ponds, lakes, reservoirs, drainage
canals, irrigation canals and rivers.
Active ingredient:
lluridons: 1-methyl-3-phenyl-5-[3-(trifluoromethyl) phenyl]-4(1H)-pyridinone 5%
Inert 'ingredients 95%
Contains 2 pounds active ingredient per 40-pound container.
CAUTION: KEEP OUT OF REACH OF CHILDREN, see back panel for additional
precautionary and disposal statements.
EPA Registration No. t47t-f26
Directions For Use:
Read All Directions Carefully Before Applying SONAR.
Net Weight 40 Pounds or
Net Weight 8 Pounds
Sonar* - (he registered tiademarX lor Elanco Products tlundone.
DIRECTIONS FOR USE - Read All
Directions Carefully Before Applying
It is a violation of Federal Law to use this product in a manner
inconsistent with its labeling.
See attached literature for complete Directions for Use.
PRECAUTIONARY STATEMENTS
Hazards to Humans and Domestic Animals:
CAUTION
Human: Harmful if swallowed, absorbed through skin, or if
inhaled. Avoid breathing of dust or contact with skin, eyes, or
clothing. Wash thoroughly with soap and water after han-
dling. Wash exposed clothing before reuse.
First Aid: In case of contact, immediately flush eyes or skin
with plenty of water. Get medical attention if irritation persists.
If swallowed, call a physician or poison control center, drink
one or two glasses of water and induce vomiting by touching
back of throat with finger. Do not induce vomiting or give
anything by mouth to an unconscious person.
ENVIRONMENTAL HAZARDS
Follow use directions carefully so as to minimize adverse
effects on ndntarget organisms. In order to avoid impact on
threatened or endangered aquatic plant or animal
species, users must consult their State Fish and Game
Agency or the U.S. Fish and Wildlife Service before mak-
ing applications.
Do not contaminate water by cleaning of equipment or dis-
posal of wastes. Trees and shrubs growing in water treated
with SONAR may be injured. Do not apply in tidewater or
brackish water Do not apply in lakes, ponds, or other bodies
of water where crayfish farming is performed.
Lowest rates should be used in shallow areas where the
water depth is considerably less than the average depth of
the entire treatment site, for example, shallow shoreline
areas.
3- ,
STORAGE AND DISPOSAL
Storage: Store in original container only. Do not store near
feed or foodstuffs. In case of leak or spill, contain material
and dispose as waste.
Pesticide Disposal: Do not contaminate water, food or feed
by storage or disposal. Wastes resulting from the use of this
product may be disposed of on site or at an approved waste
disposal facility.
Container Disposal: Triple rinse (or equivalent). Then offer
for recycling or reconditioning, or puncture and dispose of in
a sanitary landfill, or incineration, or if allowed by State and
Local authorities, by burning. If burned, stay out of smoke.
SONAR* SRP
A herbicide for management of aquatic weeds in fresh water
ponds, lakes, reservoirs, drainage canals, irrigation canals
and rivers.
DIRECTIONS FOR USE - Read AM
Directions Carefully Before Applying
\\ is a violation of Federal Law to use this product in a manner
inconsistent with its labeling.
Consult the appropriate state or local water authorities before
applying this product. Permits may be required by slate or
local public agencies.
GENERAL INFORMATION
SONAR is a highly effective broad spectrum aquatic herbi-
cide. It is a pellet formulation that contains 5% fluridone.
SONAR is not corrosive to application equipment.
SONAR is absorbed from water by plant shoots and from
hydrosoi! by the roots of aquatic vascular plants. It is impor-
tant to maintain the maximum concentration of SONAR in
contact with the weeds as long as possible. Rapid water
movement or any condition which results in rapid dilution of
SONAR treated water will, reduce its effectiveness. Once
SONAR is taken into the plant, the formation of carotene is
inhibited. Its absence exposes chlorophyll to photo-
degradation and in seven to ten days results in plants with
white (chlorotic) or pink growing points. Under optimum con-
ditions 30 to 90 days are required before the desired level of
aquatic weed management is achieved with SONAR.
For best results, apply SONAR prior to initiation of weed
growth or when weeds begin actively growing.
WEED CONTROL INFORMATION
SONAR SRP is effective in controlling the following vascular
aquatic weeds:
Emersed Weeds'.
Spatterdock (Nuphar luteum)
Waterpurslane (Ludwigia palustris)
Submersed Weeds:
Bladderwort (Utricularia spp.)
Common coontail (Ceratophyllum demersum)
Common Elodea (Elodea canadensis)
Egeria, Brazilian Elodea (Egeria densa)
Hydrilla (Hydrilla verticillata)
Naiad (Najas spp.)
Pondweed (Potamogeton spp.)
Watermilfoil (Myriophyllum spp.)
Shoreline Grasses:
Paragrass (Brachiaria mutica)
Reed Canarygrass (Phalaris arundinacea)
SONAR provides partial control of the following vascular
aquatic weeds:
American lotus (Nefumbo futea)
Arrowhead (Sagittaria spp.)
Bulrush fSc/rpus spp.)
Cattail (Typha spp.)
Creeping Waterprimrose (Ludwigia peploides)
Fanwort, Cabomba fCabomba caro/m/ana)
Maidencane (Panicum hemitomon)
Rush (Juncus spp.)
Smartweed (Po/ygonum spp.)
Spikerush (Eleocharis spp.)
Tapegrass, American Eelgrass (Vallisneria americana)
Torpedograss (Pan/cum repens)
Waterlily (Nymphaea spp.)
APPLICATION DIRECTIONS
The aquatic weeds present in the area to be treated should
first be identified to insure that the weeds are susceptible to
SONAR. It is important to determine the area (acres) to be
treated and the average depth in order to select the proper
SONAR rate. Apply SONAR only one time per year to a
treatment site.
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APPLICATION RATES
Application to Ponds:
SONAR may be applied to the entire surface area of a pond.
Average Water Depth Pounds of SONAR SRP/
of Treatment Site
Less than three feet
Three to five feet
Greater than five feet
Treat edjSurf ace Acre
10-15
15-20
20-30
Within these rate ranges, the higher rate should be used at
the greater water depth or where there is a dense weed
population.
Application to Lakes and Reservoirs:
In lakes and reservoirs SONAR should be applied to areas
that are greater than five acres. Treatment of narrow strips
such as boat lanes or shorelines may not produce satisfac-
tory results due to dilution with untreated water, fn reservoirs,
do not apply SONAR within one-fourth mile (1320 feet) of any
potable water intake.
Average Water Depth Pounds of SONAR SRP/
of Treatment Site Treated Surface Acre
Three to five feet
Five to ten feet
Greater than ten feet
15-30
30^60
60-80
Within these rate ranges, the higher rate should be used at
the greater water depth or where there is a dense weed
mass.
Application to Drainage Canals, Irrigation Canals and
Rivers:
In drainage canals, irrigation canals and rivers SONAR
should be applied at 40 Ibs. per treated surface acre. Where
water retention is possible, the performance of SONAR will
be enhanced by restricting water flow, tn moving bodies of
water use an application pattern that will provide a uniform
distribution and avoid concentration of the herbicide.
SPECIAL PRECAUTIONS
Irrigation
Irrigation with SONAR treated water may result in injury
the irrigated vegetation. Elanco recommends informing
who irrigate from SONAR treated areas of the irrigation time"
frames presented in the table below. These timeframes are
suggestions which should be followed to reduce the potential
formjury to vegetation irrigated with SONAR treated water,
Newly Seeded
Crops/Seedbeds
or Areas to be
Planted Including
Overseeded Goll
Application Sfle Tree Crops Turf/Plants Course Greens
Established
Established Row Crops/
rf/ l t
'Ponds & Static Canals
Canals
Rivers
"Lakes & Reservoirs
—Days after Application-
7 30 30
7 7 30
7 7 7
7 7 7
1For purposes of SONAR labeling, a pond is defined as a body of water 10
acres or less in size. A lake or reservoir is greater than 10 acres.
*ln lakes and reservoirs where one-half or greater of the body of water is
treated, use the pond and static canal irrigation restrictions.
DISCLAIMER OF WARRANTIES
The manufacturer makes no warranties concerning this prod-
uct or its use, which extend beyond the description on the
label. All other warranties, express or implied, including but
not limited to, any implied warranties of merchantability and
fitness for a particular purpose, are disclaimed. AH state-
ments concerning this product apply only when used as
directed.
LIMITATION OF DAMAGES
Elanco's liability, whether in contract, warranty, tort, negli-
gence, strict liability or otherwise, shall not exceed the return
of the amount of the purchase price of the SONAR and under
no circumstances shall Elanco be liable for special, indirect
or consequential damages.
11
SONAFT
Aquatic Vegetation Management
Product Description and
Herbicidal Activity
Safety
Humans
Wildlife
Environment
Herbicide
Aquatic
Vegetation Management
As many areas of our country have become populated and
more developed, greater demands have been placed on our
water systems, and aquatic plants have become a serious,
economic problem. Some vegetation is essential as a source
of oxygen and food and as a habitat for aquatic life. However,
if the vegetation gets out of control, it becomes a weed
problem.
Undesirable vegetation can hinder navigation in shipping
lanes, restrict recreational activities, cause adjacent property
values to drop, restrict water flow in irrigation canals and
drainage ditches, clog intake screens and turbines used in
the production of hydroelectric power, and give drinking
water a bad taste and color.
As the demand for clean and open waterways becomes
more evident, aquatic plant management becomes increas-
ingly important. Ideally, aquatic plant management should
combine several methods that work harmoniously •with the
environment.
One way to control the growth of aquatic plants is through the
use of herbicides. Aquatic herbicides may provide longer-
lasting results and require lower labor costs than other
methods. In addition, herbicides may be selective, in that
they are effective only on certain undesirable kinds of plants.
What is Sonar?
Sonar® (fluridone) is an aquatic herbicide marketed by
Elanco Products Company. It provides effective weed control
in lakes, ponds, reservoirs, irrigation canals, drainage ca-
nals, and rivers. Sonar is effective against a wide variety of
submersed, emersed, and floating plants and shoreline
grasses. In particular, it is effective against Hydrilla, a com-
mon weed in many Southeastern waterways.
Sonar is available as a sprayable aqueous suspension or as
a pellet. Sonar may be applied with available equipment
during any stage of weed growth. For best results, Sonar
should be applied during the early stages ol rapid weed
growth, when the aquatic plants are small, to control them
throughout the season.
Susceptible plants will absorb Sonar from the water through
the leaves and shoots and from the hydrosoil by way of the
roots. Sonar works by causing a bleaching or chlorosis at the
terminal bud, or growing points, of the plant. With growth
checked by Sonar, the target plants slowly deteriorate with-
out any shock to the water environment. Evidence of herbi-
cidal activity can be visible as early as 7 to 10 days after
treatment under some conditions. However, 30 to 90 days
are required for complete weed removal. This slow action
prevents oxygen depletion and the resulting problem to fish
living in the waterway.
After application, Sonar disperses throughout the water and
gradually disappears from treated water. Under most field
conditions, the half-life of fluridone in treated ponds averages
20 days but ranges from 5 to 60 days depending on a num-
ber of environmental factors. As a result of dilution with un-
treated water, the half-life is much shorter in lakes and canals
where only a portion of the body of water is treated. Sonar
disappears from the waterways by several methods, in-
cluding photodegradation, plant uptake, fish metabolism, and
hydrosoil adsorption/desorption.
Q. What is Sonar? What Is Sonar used for?
A. Sonar is a broad spectrum aquatic herbicide for veg-
etation control of submersed, emersed, and floatin
aquatic weeds. Sonar is the Elanco Products Comp
registered trademark for fluridone formulations
aquatic weed control. Fluridone is non-volatile, non-
flammable, non-explosive, and non-corrosive to appli-
cation equipment. Sonar is formulated as a liquid
(aqueous suspension) and a pellet.
Q. Where will Sonar be marketed?
A. Sonar will be marketed throughout the U.S., as it is
active against many aquatic weeds found throughout the
country.
Q. How does Sonar work?
A. Sonar is applied directly to the water where it.disperses
and becomes available for plant uptake. Susceptible
plants will absorb Sonar from the water through the
leaves and shoots and from the hydrosoil by way of the
roots.
Fluridone inhibits the plant's ability to make food. Specif-
ically, fluridone inhibits the synthesis of carotenoids (yel-
low pigments) in plants. When carotenoid synthesis is
inhibited, the chlorophyll is exposed to photodegradation
and is gradually destroyed. As the plant's chlorophyll
decreases, so does its capacity to produce car-
bohydrates (food) through photosynthesis. With growth
checked, the target plants slowly deteriorate and die.
Q. Where can Sonar be used?
A. Sonar is labelled for use in lakes, reservoirs, pon
drainage canals, irrigation canals, and rivers. Differeri
formulations have been developed for these use areas.
Refer to the most current Sonar label for proper
application.
Q. Is Sonar considered a selective aquatic herbicide?
A. Yes. The label gives a complete listing of plants that are
susceptible to the herbicidal action of Sonar. There are
many species of aquatic plants that are not affected by
Sonar.
Q. Which plants does Sonar control?
A. Sonar is effective on many submersed, aquatic plants
such as hydrilla, milfoil, coontail, and others. In addition,
Sonar controls certain emersed and floating weeds.
Control of these species is dependent upon the plant's
rooting location, leaf surface area, and ability to inac-
tivate fluridone. Plants that are not completely rooted in
the Sonar treatment area are not consistently controlled.
Species with small leaves or leaves with waxy, thick
cuticles are difficult to control.
Q. Does Sonar control algae?
A. No.
Q. What factors affect herbicidal activity?
A. Herbicidal activity is directly related to the concentrati
of Sonar in the water and the timing of exposure relati
to the plant's season of active growth.
The key factors that affect concentration are the area
and depth of water being treated and the water move-
ment in the treated area. Any condition that causes a
reduction in Sonar concentration will reduce its
effectiveness.
The timing of Sonar application will affect its per-
formance on certain plants. For best results, treatments
should be made just prior to or during the early stages of
plant growth to control them throughout the season.
Q. Hydrilla is very susceptible to Sonar. Will desirable
plants return to a lake after the Hydrilla has been
controlled?
A. Yes. Studies have shown that desirable, native veg-
etation will return after undesirable aquatic plants/
weeds have been removed.
Q. How long will Sonar be present in treated water?
A. Under field conditions, Sonar gradually disappears from
treated water. The half-life of fluridone in treated ponds,
that is, the length of time necessary for 50 percent of the
initial concentration to dissipate from the water, ranges
from 5 to 60 days with an average of 20 days, depending
on a number of environmental factors.
In lakes and canals where only a portion of the body of
water is treated, the concentration of Sonar decreases
rapidly due to dilution.
Human Safety
In evaluating Sonar, extensive toxicology studies have been
done in laboratory animals to determine whether Sonar has
potential to cause adverse effects to applicators, the environ-
ment, people who use the waterways, or people who might
consume treated water. These included acute toxicity,
chronic toxicity, teratology, reproductive, mutagenic, and car-
cinogenic studies.
The test results indicate a very low order of toxicity to mam-
malian species following acute, subchronic, or chronic ex-,
posure. In addition, large, repeated doses of Sonar, far in
excess of any probable human or animal exposure, did not
result in the development of tumors, impairment of repro-
duction, or abnormal effects on the development of offspring.
The profile of toxicity that has been developed through these
studies thus supports the conclusion that Sonar presents no
practical risk to humans and the environment when it is used
in accordance with the directions and precautions on the
product label.
Carcinogenic Studies
Studies to evaluate the carcinogenic potential of Sonar were
conducted in mice and rats. In these studies, Sonar was
administered as a component of the diet to rodents through-
out most of their lifetimes. In both the rat and mouse studies,
there was no evidence of any carcinogenic effect; that is,
treatment with Sonar had no effect on the incidence of tu-
mors in these species. These studies support the conclusion
that Sonar is not a carcinogen.
Reproduction and Teratology Studies
Studies to evaluate the effect of Sonar on fetal development
were conducted in rats and rabbits. In these studies, very
large doses were fed to the animals daily during the critical
period of fetal development.
The results showed that there was no abnormal development
in the offspring at doses that were many-thousand-fold
higher than the expected human exposure when the product
is used in accordance with directions on the product label.
Mutagenic Studies
A number of in vivo and in vitro studies were conducted to
determine if fluridone caused mutation or damage to genetic
material.
Single large doses of fluridone did not cause chromosomal
damage in hamsters. In an Ames test for bacterial mutation,
fluridone did not induce mutation when tested at very high
concentrations. Fluridone was also shown not to interact with
the genetic material of cultured liver cells.
These studies indicate that Sonar is not a mutagen.
Q. Will Sonar get into drinking water?
Q. Can Sonar be used in a lake that supplies drinking
water?
A. Low levels of fluridone may be detectable in drinking
water taken from lakes or reservoirs that have been
treated with Sonar. Sonar should not be applied within
one-quarter mile of a potable water intake.
However, extensive toxicologic testing has indicated that
Sonar does not pose a hazard to people, wildlife, and
the environment when it is used according to label di-
rections. As a result, the EPA has approved a tolerance
of 0.15 ppm for the unrestricted use of Sonar in water-
ways used for recreational and drinking purposes. In
fact, the Sonar registration includes an application to
reservoirs.
Q. Is Sonar safe to use?
A. Yes. Sonar poses no practical risk to humans and wildlife
when used according to label directions.
Q. How does EPA classify the toxicity of Sonar?
A. The EPA classifies pesticides according to their toxicity
or potential adverse health effects and requires that a
signal word indicating the relative toxicity of the pesticide
be prominently displayed on the product label.
Every pesticide carries a signal word. The most toxic
pesticide category requires the signal word DANGER.
However, if the product is especially toxic, the additional
word POISON is displayed. Pesticides of moderate tox-
icity require the signal word WARNING. The least toxic
products require the signal word CAUTION.
Fluridone labels display the word CAUTION, the lowest
toxicity rating category.
Q. Can I use water after treatment with Sonar?
A. There are no label restrictions against swimming or
fishing in water treated with Sonar. There are also no
label restrictions against drinking water treated with
Sonar.
Q. Will I get cancer if I swim in a lake treated with
Sonar?
A. The EPA has indicated that water treated with fluridone
can be used for drinking or swimming. The results of
extensive toxicologic studies, which have been reviewed
by the EPA, have shown that fluridone is not P
carcinogen.
Q. How toxic is Sonar to humans?
A. Extensive toxicity studies in laboratory animals have
demonstrated that fluridone has a low order of toxicity.
After ingestion by rodents, Sonar is rapidly metabolized
and excreted. Neither (luridone nor its metabolites ac-
cumulate in test animals.
The results of acute toxicity testing in several animals
species are listed in Table 3.
Table 3
Acute Oral Toxicity of Fluridone
Mouse: LD50 Greater than 10,000 mg/kg
Rat: LD50 Greater than 10,000 mg/kg
The LD50 is the median lethal dose at which 50 percent
.of the test animals are killed. The greater the number,
the lower the relative toxicity. This type of .test provides a
useful estimation of toxicity for comparison to other
chemical compounds.
Q. What about repeated exposure to Sonar?
A. Toxicology studies involving laboratory animals gave no
indication that exposure to fluridone would result in can-
cer or birth defects or would affect reproduction.
To evaluate the chronic toxicity of fluridone, the material
was administered to rats and mice as a constituent of
their diets for two years. There was no evidence of a
carcinogenic effect of ffuridone in either rats or mice. In
addition, rats maintained for three successive gener-
ations on diets containing fluridone showed no im-
pairment of reproductive behavior, embryonic
development, or survival of offspring.
Wildlife Safety
Sonar has been tested in acute and chronic laboratory studies
in birds, fish, and invertebrates.
In the acute exposure studies with birds, no mortalities were
observed when fluridone was included in the birds' diets at
concentrations up to about 50,000 times that found in fluridone-
treated water immediately after application. In reproduction
studies with bobwhite quail and mallard ducks, no effects were
observed at the highest dietary concentration tested, about
10,000 times higher than the concentration of fluridone in water
immediately after application.
In other laboratory studies, the LC50 (lethal concentration to 50
percent of the organisms) for fish ranged from 42 to 220 times
the maximum application concentration of fluridone resulting
from Sonar applied at label rates.
Research with invertebrates has shown that the 48-hour EC50(concentration at which 50 percent of the organisms are im-
mobile) values for daphnia and midge larvae are about 13 to 44
times the maximum application rates found on the Sonar label.
Chronic studies at 2 to 6 times maximum application con-
centrations had no effect on the growth or reproduction of
invertebrates.
Based on data from these studies and from field trials, adverse
effects on wildlife are not expected when Sonar is used accord-
ing to label directions.
Q. Does Sonar harm fish or other aquatic life?
Q. If waterfowl eat treated plants, will they be harmed?
A. After 10 years of research, field testing, and use under
Experimental Use Permit, Sonar has not resulted in a
hazard to wildlife or fish.
Q. Is Sonar safe to wildlife?
A. Wildlife may be exposed to low-level residues of fluridone
in soil, plants, and water in areas where Sonar has been
applied. However, no adverse effects to wildlife are ex-
pected if Sonar is used according to label directions.
The safety of this exposure has been evaluated in many
organisms, and the calculated safety factors for species
tested are shown in Tables 1 and 2. Safety factors for
terrestrial animals range from 41X to 10.700X; for fish and
other aquatic species safety is 2X to 105X.
Table 1
Fluridone Safety Assessment
For Non-target Terrestrial Animals
Test Animal
and Study
Honeybees
Acute
Bobwhite
Acute
Bobwhite
Single Generation
Mallard
Acute
Mallard
Single Generation
Earthworm
Acute
Soil Microbes
Acute
Route ol
Exposure
Dust
Diet
Diet
Diet
Diet
Soil
Soil
No EHect Estimated
Level or Maximum
Highest Exposure
Concentration Level
Tested (ppm)
362.6 ug/bee
^5000 ppm
^1000 ppm
^5000 ppm
.^1000 ppm
^102.6 ppm
.^10 ppm
0.087-
0.467
0.467
0.467
0.467
0.467
0.241
Safety
Factor
4.167X1
10.700X
2.141X
10.700XJ
1
2.141X
425X
41X
'Based on the total amount of fluridone in 1 ml of water
Table 2
Flurtdone Safety Assessment
For Non-target Aquatic Animals
Test Animal
and Study
Bluegill
Acute
(96 hr.)
Crayfish
Acute
(14 day)
Fathead
Minnow
Life Cycle Study
Cattish
Route of
Exposure
Freshwater
Freshwater
Freshwater
Freshwater
No Effect
Level or
Highest
Concentration
(ppm)
2.0
1.1
0.48
0.5
Average Fresh
Wfater Maximum
Exposure
Concentration
(ppm)
0.087
0.087
0.087
0.087
Safety
Factor
23X
12X
5X
5X
Early life-stage study
Daphnia
Life Cycle- Study
Eastern
Oysters
Embryo-larval
Pink
Shrimp
Acute
(96 hr.)
Blue
Crabs
Acute
(96 hr.)
SheepsHead
Minnow
Acute
(96 hr.)
Freshwater
Saltwater
Saltwater
Saltwater
Saltwater
0.2
9.2
1.05
5.8
3.1
0.087
0.087
0.087
0.087
0.087
2X
105X
12X
66X
36X
Q. What will happen if my pets or livestock drink from
water treated with Sonar?
A. When Sonar is applied according to label directions,
there are very low exposure levels to fluridone in toe.
environment. In addition, extensive toxicologic testing',
has indicated that Sonar poses no practical risk to pets
and livestock due to its low order of mammalian toxfcity.
Therefore, the EPA has registered Sonar for use in
lakes, ponds, rivers, and even reservoirs, and there are
no restrictions on the consumption of treated water by
humans, pets, and livestock.
Environmental Safety
The effects of Sonar on water quality have been studied
extensively in numerous field experiments encompassing a
wide range of aquatic environments throughout North Amer-
ica. In these studies, no appreciable changes in water chem-
istry were observed.
The slow herbicidal activity of Sonar permits the natural
cycles of decomposition-respiration and re-aeration to re-
main in balance. The herbicidal activity of Sonar does not
result in large reductions in the dissolved oxygen content of
the water.
Likewise, no consistent, substantial increases in nutrient
concentrations attributable to the release from treated veg-
etation are evident. Consequently, water chemistry and
water quality do not appear to be adversely affected by the
application of Sonar. This may account for the general lack of
nuisance algae blooms following treatment.
 t
Q. Will there be plant Injury to a terrestrial site If Sonar
Is accldently spilled?
A. Yes. Sonar is very active on terrestrial plants. Care
should be taken to insure proper handling and appli-
cation of Sonar, according to label directions.
Q. How close to a valuable tree or shrub can I safely
apply Sonar?
A. In extensive field testing, Sonar, when used as directed,
has not resulted in any damage to terrestrial trees,
shrubs, and ornamentals. However, trees, shrubs, or
ornamentals growing in water treated with Sonar may be
injured. Care should be taken when using Sonar in these
areas.
Q. What are the long-term effects on the environment
of using Sonar?
A. Extensive laboratory and field studies have shown that
there are no adverse long-term effects associated with
the use of Sonar. Sonar breaks down rapidly in the
water. ' -
Q. Will Sonar change the water In any way?
A. In extensive field testing, no appreciable changes in
water chemistry were evident after treatment with Sonar.
Up to 23 different parameters have been measured in
numerous field experiments encompassing a wide
range of aquatic environments throughout North Amer-
ica. The waters treated and studied range from acidic to
alkaline, soft to very hard, and pure to almost saline.
In particular, the dissolved oxygen content of the water
did not change greatly following treatment because the
slow herbicidal activity of Sonar permits the natural
cycles of decomposition/respiration and re-aeration to
remain in balance.
Likewise, no consistent, acute increases in nutrient con-
centrations attributable to the breakdown from treated
vegetation are evident. Consequently, water chemistry
does not appear to be adversely affected by the appli-
cation of Sonar. This may account for the general lack of
nuisance algae blooms folfowing treatment. In addition,
water quality generally improves with the control of un-
desirable aquatic weeds.
Q. Will Sonar accumulate fn the hydrosoil?
A. No. Results from field dissipation studies indicate that
Sonar is de-sorbed from the hydrosoil and degraded by
sunlight.
Conclusion
As a result of Sonar's low order of toxicity in research stud-
ies, field tests, and in actual use under an "Experimental Use
Permit," Sonar has been accepted for registration by the
Environmental Protection Agency (EPA).
After 10 years of research and field testing, the use of Sonar
has not resulted in any environmental damage to wildlife,
nearby trees, or shrubs. Likewise, Sonar is not considered
harmful to the applicator when used according to directions.
In addition, the results of extensive toxicologic and safety
studies have shown no indication that Sonar is an oncogen, a
teratogen, or a mutagen.
Pat. No. 3,930,834 E.PA Rpa No. 8959-10 AA E.PA Est. No. 8959-WM
FOR USE IN
LAKES - POTABLE WATER RESERVOIRS
FARM, FISH AND INDUSTRIAL PONDS
FISH HATCHERIES AND RACEWAYS
CROP AND NON-CROP IRRIGATION
CONVEYANCE SYSTEMS
DITCHES, CANALS & LATERALS
ACTIVE INGREDIENTS
Copper as elemental* 9.0%
INERT INGREDIENTS 91.0%
TOTAL ... 100.0%
CUTRINE-PLUS contains 0.909 Ibs. of elemental copper per gallon.
*From mixed Copper-Ethanolamine complexes
KEEP OUT OF REACH OF CHILDREN
CAUTION
See other cautions on side panel
FIVE GALLONS (18.92 Liters)
applied biochemists inc
MEOUON, WISCONSIN 53092
SW O 1 1/83
} GENERAL INFORMATION
(il/TRINE'-PLUS, unoer field conditions, to affective to controlling • broad rang* of algae
Including; Chare, Spfrogynx Cledophora, Vauchena, Utothrlx, Mteroxyatis, andOecillatoria.
CUTS INE'-PLUS ha* also been proven effective in controlling the rooted aquatic plant,
Hydrtlla verttelllata. The ethanotamines in CUTRINE'-PLUS prevent the precipitation
of copper with cartxinatesandbicarbonates In the water. Wafer* treated wrthCUTRINE*-
PLU8 may be used (Of awimming, fishing, drinking, Jrveslock watering or Irrigating turf,
ornamental plant! or crops immediately after treatment
DIRECTIONS FOR USE
n to a violation of Federal law to UM this product .• . . •
, , .. tn a manner tnconaiatent wrth.tts. labelling . • , .' ; ,
SURFACE SPRAY/INJECTION
' :; ALQAECIOE APPLICATION
For effective control, proper chemical concentration ahouk) be maintained lor a
minimum of three hour* contact time. The application ratea in tha chart are baaed on
atatic or minimal flow situations. Where significant dilution or loaa of water from
'•. unregulated Inflow* or outftowa occur (raceways) within a thrav hour period, chemical
may have to ba metared tn. . ., . , • • .
• Identify the algae growth present as one of tha following type*: .Plankton*; (suspended). Fits-
mentoua (mat-terming), or Chara/NlieHa. "•
• Determine the surface aoarage (1 acre - 43,560 so. ft.) and average depth of infested area.
• Refer to the chart below IO determine gatlons of CUTRINE*-PLU8 to eppry per surface acre.
• ^ •. . - • •
 : • Application Rates ' •:.; . ',
Qsltons Per Surfae^Acre
Algae Type
Planktonlc
Filamentous
Chara/Nitella
PPM
CeMfiatf
»•*•••*•«
0.2
0.2
0.4
Depth tn Feet • .•
1
0.6
0.6 '
1.2
z
1.2
1.2
2.4
1
1.8
1.8
3.8
4
2.4
2.4
4.8
For planktonkc (auspended) aloa* and frM-floating fHamenious alga* matt, application rttat
should be based upon treating only the upper 3 to * (eet ol water whore atga« I* growing. Under
conditions of heavy infMtaliori treat enry % to Vt of Ih» water body at a time to avoid fiah
suffocation cauaed by oxygen depietton from decaying alga*
Before applying dilute the required amount of CUTRINE'-PLUS wrth cnougri water 10 ensure
ev»n distribution with the type ot equipment boinQ used. For most effective results appty under
ca'rn and sunny conditons when water tempersturei»at least BO'F.Breakupftoating algae mata
before spraying ot while application is Delitg mad* Use hand or power aprsyeradjusted to rain-
sized droplets. Spray shoreline areas first to avoid trapping fish
DRIP SYSTEM APPLICATION
FOR USE IN POTABLE WATER AND IRRIGATION CONVEYANCE SYSTEMS
e CUTRINE'-PUJS should be applied a* aoon as atgaa or Hydrilla begins to interfere
noticeably with normal delivery ot water (clogging of lateral headgates, suction
screens, weed screens, and siphon lube*). Delaying treatment could perpetuate the
•problem causing massing and compacting of plants. Heavy infestations and low fl
may cause poor chemical distribution resulting in unsatisfactory control Under in
conditions increasing water (low rate during application may be necessary
• Prior to treatment rt is important to accurately determine water flow rates. In the
•' absence of weirs, orrlices, or simitar device* which give accurate water How measure-
•iments, volume of flow may be estimated by the following formula:
Average Widlh (feet) • Average Depth (feet) * Velocity* (feet/second) x 0.9 -
;; . . . . . Cubic Feet p»r Second (C.F.S.)
•Velocity Is the time It takes a floating object to travel a given distance Dividing the
. distance traveled (feet) by the time (seconds) wilt yield velocity (feei/second) This
... .measurement should be repeatedat least three timeaat the intended application site
"•land then averaged.
e After accurately determining 1he water flow rate in C.F.S. or gallons/minute, find the
corresponding CUTRINE'-PUJS drip rate on the chart betow.
llO^ft9
WATER
FLOW RATE ' '
TC.F.S.
,' '•"' 1 .- •:,
.•'*"-. "•:
' ' 3 • - . - :•
' '4 •- .'. " •
s . -
OaVMln.
" .-450
.'• -'.'. ."/900. '".
1350
; laoo
2250
CUTHINE.Pt.US
DRIP RATE*
QtsJHr.
• --1
• .-:»•
3
4
5
MWtn.
16
32
. 47
63
79
FLOsJMm.
0.5
1.1
1.6
2.1
2.7
CUTRINE*-PLUS Granular Algaecide may be used as an alternative In low'volume flow
actuations, spot treatments or treatment of bottom-growing atgae'tn deep water.
e Calculate the amount ot CUTRINE'-PLUS needed to maintain the drip rate for a
period of 3 hours by multiplying QtsyHr. x 3; ml/Min. * 160; or Fl. Oi./Min. K 180.
Doaage will maintain 1.0 ppm Copper concentration in the treated water for the 3 hour
period. Introduction of the chemical should be made in the channel st weirs or other
turbulence-creating structures to promote the dispersion of chemical
e Pour the required amount of CUTRINE'-PLUS into a drum or tank equipped with a
brass needle valve and constructed to maintain a constant dnp rate. Use a stop watch
' and appropriate measuring container to aet the desired drip rate. Readjust accordingly
If flow rate changes during the 3 hour treatment period.
e Distance of control obtained flown the waterway will vary depending upon density of
.vegetation growth. Periodic maintenance treatments may be required to maintain
.seasonal control
HERBICIDE APPLICATION V "'-
(For Hydrilla Control) ^ , • •"" - . /
CUTRINE'-PLUS: {{' <;"'."
Control of Hydrilla vertlclllsta can be obtained from copper concentrations of 0.4 to 1.0
ppm resulting from CUTRINE'-PLUS treatment. Choose the application rate based
upon stage and density oi Hydrilla growth and respective water depth from the chart
below. ,;" . ,
Application Rales
aatona/Suriace Acre*
GENERAL TREATMENT NOTES
The following suggestion* aBDly to Ae use of CUTRINE'-PLUS as an algaecide'
herbicide in all approved 4ata sttae.
For optimum effedAwneaa.-
• Apply early in tha day under calm, sunny conditions when water temperatures are at
least 60*F.
|, • Tnatt when growth first begins to appear or create a nuisance, rf possible
a Winner that will ensure even distribution of the chemical within the
Growth Stage/
Relative Density
Earty Season/
Low Density
Mldaeaaon/
Moderate Density
Late season/
High Density
»PM
CetatkflMf
WW|fJ*B»
0.4
0.5
—0.6- -
0.7
--OJ--
0.9
1.0
1
1.2
1.S
-I*--
2.1
-r2.4
2.7
3,0
2
2.4
ZJO
--3.6 —
5.4
8.0
Depth In Feet
i
AA
6.3
—7.3 —
8.1
8.0
4
'** '
14
— *»—
12.0
c
•
 D
10.5
13A
15.0
M
9-0
12.6
—14.4"
16J
18.0
•AppJtcatton rates for depths greater than six feet may be obtained by adding the ratea
given for the appropriate combination of depths. Application rates should not rwutt in
excess of IX) ppm copper concentration within treated water.
curmNE«-w.u»: OIOUAT TANK MIX •. .
On waters where enforcement 0* we restrictions for recreational, domestic and
Irrigation uses am acceptable, the following mixture can be uaed aa an alternative
Hydmia control method.
Tank ml* 3tt gallons of CUTRINE'-PLUS with 2 gallons of DIOUAT. Appty
mixture at the rate of 54 gallons per surface acre. Dilute wtth at least 9 parts
water and apply aa a surface spray or underwater Infection. Observe «B
cautions and restrictions on the tobets of both products uaed In this mixture.
,
f^le-treat areas If regrowth begins to appear and seasons! control is desired. Allow one
:,X '3p two weeks between consecutive treatments.
ytp 'ABow seven to ten days to obaerve the effects of treatment (bleaching and breaking
••f^ )tgmi\ of plant material). .
'Sfci^  PRECAUTIONARY STATEMENTS
;^?v'i:5'" Hazard* to Humana and Domeetfc Animals
^ CAUTION
CUTRINE'-PLUS may cause akin damage, Do not oat on akin, eyes orclothing. In case of
contact, washthoroughry. For eyes, wash thoroughly and gat medical attention. Harmful
• If •waJfowed. tf ewalfowexj, call • doctor.
STORAGE a DISPOSAL-
:' Keep container idosed whan not in use. Do not contaminate water, food or feed by
•forage ix dttpoeat. Open dumping la prohibited. Peetlcide spray mixture or rinaate that
cannot be fcaed Of,vchemie»Hy reprocessed should be disposed of according to
procedures appraved by Federal State or Local Disposal Authorttiea. Reseal container
end offer forracorvdUion Of, triple rinse (or equivalent) and offer for recycling, recondi-
tioning or ditposai'tn approved landfHI or bury In a safe place. Consult Federal, State or
LoceJ Diapoaal Authorttkw for approved alternative procedure*.
CUTRINE'-PLUS May b« 4oxtc to trout and other species of flsh. Flan toxtatty la
dependent upon the hanfree* of water. Do not uae CUTRINE'-PLUt In water contaln-
«Rajrra: V-j.-v -•
Some Slates may require permit* for the application of this product to public water*.
Check with your local authortOa*.
NOTICE
Neither the manufacturer nor the aelkw make* any warranty, expressed or
concerning the uae of thla product other than Indicated on the label Buyer aasui
rtak of uae of this material when such uae la contrary to label Inatnxttona. Read and fol
the label directions carefully.
OjQ oppbed biochemists nc
MEQUON. WISCONSIN 53092
Rodeo* 1559
•'" PERENNIAL
VEED SPECIES
, '
ttietn)
GROWTH
STAGE
4 to 12"
8" or more
RATE PER
ACRE
3 pis.
3pts.
Aliens only. _ .
In case of emergency involving this product, Call Collect, day or night,
(314) 694-WGO.
©MONSANTO COMPANY 1986
This is a specimen label. Monsanto is not responsible for the accuracy
of the information contained herein. As labels are subject to revision,
always carefully read and follow the label on the product container.
. -- , trademark of the Velsicol Chemical Company.
"" EQUIPMENT
may be applied using either ground or aerial spray equip-
P.T7 extreme care to avoid misting or drifting of herbicide solution
^. ,•-»., green stems or fruit of desirable crops, trees, or plants
bolh growing and dormant periods, since even small quantities
v cSQ cause severe plant injury.
^•d APP^^on: Apply recommended rates of this product in 5
tnUoM of water per acre as a broadcast spray. For optimum spray
Ifljjjiofl and coverage, use flat fan or low-volume flood nozzles. When
••(flood nozzles, space them no more than 40 inches apart and ensure
lL overlap of spray pattern. Refer to the manufacturer's recom-
ar correct pressure and nozzle height above the target can-
pressure and nozzle combinations which produce One
susceptible to drift.
marking devices to ensure uniform spray coverage and
£ results from Ranger herbicide.
yy Application: Apply the recommended rates of this product in
t« !i gallons of water per acre as a broadcast spray. DO NOT APPLY
k'JUNG INVERSION CONDITIONS, WHEN WINDS ARE
{flTY OR WHEN OTHER CONDITIONS WILL FAVOR DRIFT.
auFTMAY CAUSE DAMAGE TO ANY VEGETATION CON-
,VTED TO WHICH TREATMENT WAS NOT INTENDED. TO
KNtST WJURY TO ADJACEKT DESIRABLE VEGETATION,
JUFFER ZONES MUST BE MAINTAINED.
IMV sprays are less likely to drift; therefore, do hot use nozzles or
idc configurations which dispense spray as fine spray droplets. Do
ug!e nozzles forward into air-stream and do not increase spray
by increasing nozzle pressure.
'control additves may be used when making aerial applications.
**« i drift control additive is used, read and carefully observe the
wmary statements and all other information appearing on the additive
re
KING INSTRUCTIONS
** & spray tank to about 3/4 of the desired volume with clean water.
to the recommended amount of Ranger herbicide, then complete the
»*ptowss while maintaining agitation. Remove the hose from the
* Unit immediately after filling to avoid siphoning back into the carrier
*». During mixing and application, foaming of the spray solution
** occur. To prevent or minimize foam, terminate by-pass and return
^n the tank bottom and/or use an agriculturally approved anti-foam
•WoamiDg agent.
•*i this product with herbicides or othei materials not recommended
**» label may result in reduced performance. Do not add additional
, •***& to the spray solution when using Ranger herbicide.
N:
lanced results may occur if water containing soil is used, such as
**" from ponds and unlined ditches.
; ":o muting in water below 50°F. without vigorous agitation. Ranger
l
**"f be premixed with water in a ratio of two parts water to one
^ Ranger.
CLEANUP
ta, _^
^, grayer and parts immediately after using this product by thor-
r1' Q"shing with water,
. Kmy wash aircraft, especially landing gear, after each day of spray-
^ 'finove residues of this product accumulated during spraying or
E^s. PROLONGED EXPOSURE OF THIS PRODUCT TO
w^ATED STEEL SURFACES MAY RESULT IN CORROSION
Mn BLE FAILURE OF THE PART- LANDING GEAR ARE
SUSCEPTIBLE- The maintenance of an organic coating
meets aerospace specification MIL-C-38413 may prevent
RODEO®
AQUATIC HERBICIDE
Complete Directions for Use In Aquatic and Other Noncrop Sites.
AVOID CONTACT WITH FOLIAGE, GREEN STEMS, OR FRUIT
OF CROPS, DESIRABLE PLANTS AND TREES, SINCE SEVERE
INJURY OR DESTRUCTION MAY RESULT.
ACTIVE INGREDIENT:
•Isopropylamine salt of glyphosate ......................... 53.8%
INERT INGREDIENTS: ................................. 46.2%
TOTAL: ............................................... 100.0%
" Contains 648 grams per litre or 5.4 pounds of the active ingredient
isopropylamine salt of N-(phosphonomethyl) glycine per U.S. gallon.
Equivalent to 480 grams per litre or 4 pounds per U.S. gallon of the acid
glyptiosate.
EPA Reg. No. 524-343
•RODEO is a registered trademark of Monsanto Company
1985-2 892.38-000.19/53
RODEO* herbicide is protected by U.S. Pat. No. 3,799,758 and U.S.
Pat No. 4,405,536. _ ___
In case of an emergency involving this product. Call Collect, day or
night, (314) 694-4000. __
CAUTION
Keep Out of Reach of Children
Read each of these sections of this label for essential product performance
information.
Read the entire label before using this product,
Use only acccording to label instructions.
NOT FOR REFORMULATION OR REPACKAGING.
: SRead "LIMIT OF WARRANTY AND LIABILITY" before buying or
If terms are not acceptable, return at once unopened.
LIMIT OF WARRANTY AND LIABILITY __
This company warrants that this product conforms to the chemical de-
scription on the label and is reasonably fit for the purposes set forth in
the Complete Directions for Use label booklet ("Directions") when used
in accordance with those Directions under the conditions described
therein. NO OTHER EXPRESS OR IMPLIED WARRANTY OF FIT-
NESS FOR PARTICULAR PURPOSE OR MERCHANTABILITY IS
MADE. This warranty is also subject to the conditions and limitations
stated herein.
Buyer and all users shall promptly notify this company of any claims
whether based in contract, negligence, strict liability, other tort or oth-
erwise.
Buyer and ah* users are responsible for all loss or damage from use or
handling which results from conditions beyond the control of this com-i
pany, including, but not limited to, incompatibility with products other
then those set forth in the Directions, unusual weather (weather con-
ditions which are outside the range considered normal at the application
site and for the time period when the product is applied as well as weather
considerations which are outside the application ranges set forth in the
Directions, application in any manner not explicitly set forth in the Di-
rections, moisture conditions outside the moisture range specified in the
Directions, or the presence of products other, than those set forth in the
Directions in or on the soil or crop.
THE EXCLUSIVE REMEDY OF THE USER OR BUYER. AND
THE LIMIT OF THE LIABILITY OF THIS COMPANY OR ANY
1560 Monsanto Company
OTHER SELLER FOR ANY AND ALL LOSSES, INJURIES OR
DAMAGES RESULTING FROM THE USE OR HANDLING OF
THIS PRODUCT (INCLUDING CLAIMS BASED IN CONTRACT,
NEGLIGENCE, STRICT LIABILITY, OTHER TORT OR OTH-
ERWISE) SHALL BE THE PURCHASE PRICE PAID BY THE
USER OR BUYER FOR THE QUANTITY OF THIS PRODUCT
INVOLVED, OR, AT THE ELECTION OF THIS COMPANY OR
ANY OTHER SELLER, THE REPLACEMENT OF SUCH QUAN-
TITY OR, IF NOT ACQUIRED BY PURCHASE, REPLACEMENT
OF SUCH QUANTITY. IN NO EVENT SHALL THIS COMPANY
OR ANY OTHER SELLER BE LIABLE FOR ANY INCIDENTAL
OR CONSEQUENTIAL DAMAGES.
The buyer and all users are deemed to have accepted the terms of this
LIMIT OF WARRANTY AND LIABILITY which may not be varied
by any verbal or written agreement.
PRECAUTIONARY STATEMENTS •
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
Keep Out of Reach of Children
CAUTION!
MAY CAUSE EYE IRRITATION
Avoid contact with eyes, skin or clothing.
FIRST AID.
IT In Eyes: Flush with plenty of water for at least 15 minutes. Call a
physician.
If On Skin: Flush with water. Wash clothing before reuse.
In case or an emergency involving this product, Call Collect, day or
nigh I, (314) 694-4000.
ENVIRONMENTAL HAZARDS
Do noi contaminate water by disposal of waste or cleaning of equipment.
In case of SPILL or LEAK, soak up and remove to a landfill.
PHYSICAL OR CHEMICAL HAZARDS
Spray solutions of this product should be mixed, stored and applied only
in stainless steel, aluminum, fiberglass, plastic and plastic-lined steel
containers.
DO NOT MIX, STORE OR APPLY THIS PRODUCT OR SPRAY
SOLUTIONS OF THIS PRODUCT IN GALVANIZED STEEL OR
UNLINED STEEL (EXCEPT STAINLESS STEEL) CONTAINERS
OR SPRAY TANKS. This product or spray solutions of this product
react with such containers and tanks to produce hydrogen gas which may
. form a highly combustible gas mixture. This gas mixture could flash or
explode, causing serious personal injury, if ignited by open fjagievspark,
welders' torch, lighted cigarette or other ignition source. ' :
STORAGE AND DISPOSAL
Do not contaminate water.'foodstuffs, seed or feed by storage and dis-
posal.
STORAGE
STORE ABOVE 10°F. (—12"C.) TO KEEP PRODUCT FROM CRYS-
TALIZING.
Crystals will settle to the bottom. If allowed to cryKtalize, place in a
warm room 68°F. (20°C.) for several days to dissolve and mix well before
using. . . .
DISPOSAL
Wastes resulting from the use of this product that cannot be used or
chemically reprocessed should be disposed of in a landfill approved for
pesticide disposal or buried on site in a safe place away from water
supplies. All disposal should be in accordance with applicable Federal,
state or local procedures.
Emptied container retains vapor and product residue. Observe all labeled
safeguards until container is destroyed. Do not reuse container, destroy
when empty.
Triple rinse container, then puncture and dispose of in a sanitary landfill,
or by incineration, or, if allowed by state and local authorities, by burn-
ing. If burned, stay out of smoke.
GENERAL INFORMATION
This product, a water soluble liquid, mixes readily with water and non-
ionic surfactant to be applied as a foliage spray for the control or de-
itruction of most herbaceous plants. It may be applied through most
standard industrial or field-type sprayers
mixing with water and surfactant in accordance^
This product moves through the plant from
to and into the root system. Visible effects on
within 2 to 4 days but on most perennial wfr
or more. Extremely cool or cloudy weather
slow the activity of this product and delay visual effect&rf2
effects are a gradual wilting and yellowing of tK* .S'^ '^
to complete browning of above-ground
dcrgrouhd plant parts.
Unless otherwise directed on this label, delay Wpli
has emerged and reached the stages described fo
elation under the "Weeds Controlled
:i-£?Sd
iaojia^
Unemerged plants arising from unattached uridefgfj^Jil
stocks of perennials will not be affected
to grow. For this reason best control of most peteniaJAj3J|
when treatment is made at late growth stages^ "'"' '''
Always use the higher rate of this product
mended range when weed growth is heavy (
Do not treat weeds under poor growing coniiitidjiin;
'disease or insect damage, as reduced weed o~'i:' **"
results may also occur when treating weeds
Reduced control may result when applications an£
brush species that have been mowed, grazed^or'cti
allowed to regrow to the recommended stage
Rainfall or irrigation occurring within 6 h'oitfs'ftfte
reduce effectiveness. Heavy rainfall or irrigation^
application may wash the product off the foliagt at
may be required. ".;.''' "4;
This product does not provide residual weed-con
residual weed control, follow a label-approyed^ert
and carefully observe the cautionary statements n^d
appearing on the labels of all herbicides used.. •.;.?&
^
 6
 . ....v::>-e«
Buyer and all users are responsible for all loss Of.di
with the use or. handling of mixtures of this.produci
that are not expressly recommended in
with herbicides or other materials not
result in reduced performance. -,'-.. t^™
ATTENTION ' _ v .'j^tT" *
AVOID DRIFT. EXTREME CARE MUST
PLYING THIS PRODUCT TO PREVENT JNJ1
PLANTS AND CROPS. , ' *.i>
• , . . - - • • •
 f
 t e W ,
Do not allow the herbicide solution to mist,,ari
desirable vegetation since minute quantities,pt
severe damage or destruction to the crop, plants,1
treatment was not intended. The likelihood of;p|ant
curring from the use of this product is greatestjv
in excess of 5 miles per hour or when otherpoij^
wind velocities, will allow spray drift to occur.;
combinations of pressure and nozzle type that WilTi
fine particles (mist) which are likely to " " "'""**
EXCESSIVE SPEED OR PRESSURE.'
NOTE: Use of this product in any manner not ccmsjit
may result in injury to persons, animals °r.crops,|0r
consequences. When not in use, keep contalher^clow
and contamination. " ' 'A~' ' " "^
MIXING AND APPLICATION INSTRUCTlbSS^
APPLY THESE SPRAY SOLUTIONS IN PR1
AND CALIBRATED EQUIPMENT
DESIRED VOLUMES. HAND GUN APPLJ1
PROPERLY DIRECTED TO AVOID SPl
PLANTS. NOTE: REDUCED RESULTS Nt
CONTAINING SOIL IS USED such as
UNLINED DITCHES.
MIXING
This product mixes readily with water. Mix spray M5g|
as follows: fill the mixing or spray tank with
water while adding the required amount of th
TIONS FOR USE" and "Weeds Controlled"k<
the end of the filling process, add the rcquirec
Remove hose from tank immediately after filling W*^
into the water source. During mixing and
£K»
Rodeo® 1561
may occur. To prevent or minimize foam, avoid the use
Ofianical agitators, place the filling hose below the surface of the
'^lotion, terminate by-pass and return lines at the bottom of the
f
,nd if needed use an approved anti-foam or defoaming agent.
vy.pass line on or near bottom of tank to minimize foaming. Screen
nozzte or line strainers should be no finer than 50 mesh. Carefully
,, correct nozzle to avoid spraying a fine mist. For best results with
iiic"^ ground application equipment, use flat fan nozzles. Check
'^n distribution of spray droplets.
ising this product, mix 2 quarts per 100 gallons of spray rotation
f of the following approved surfactants:
Td® Passage®
[t.1 R-ll®
„« • ' Spreader Sticker®
f<ticlS> Super Spread 200s
^X-TT3 'Widespread®
j. sprayer and parts immediately after using this product by thor-
w\ flushing with water and dispose of rinsate according to labeled
•a disposal instructions. . .
-fully observe all cautionary statements and other information ap-
rtiig on the surfactant label.
\jri-Dex and Induce are trademarks of the Helena Chemical Com-
t» '
i^M-wct is a trademark of the Woodbury Chemical Company.
j-700 is a trademark of Loveland Industries Inc.
Ortho X-77 is a trademark of Chevron Chemical Company.
toage is a trademark of Asgrow Florida Company.
Ml and Super Spread 200 are trademarks of the Wilber-EUis Com-
''•
Spreader-Sticker is a trademark of the Southern Mill Creek Products
cpany.
Widespread is a trademark of the FMC Corporation.
ffLlCATION EQUIPMENT AND TECHNIQUES
UUAL EQUIPMENT
OSOT APPLY THIS PRODUCT BY AIR IN CALIFORNIA.
r the recommended rates of this product and surfactant in 3 to 20
fans of water per acre as a broadcast spray, unless otherwise specified.
'"Weeds Controlled" section of this label for specific rates. Aerial
Motions of this product may only be made as specifically recom-
this
VOID DRIFT— DO NOT APPLY DURING INVERSION CON-
mONS, WHEN WINDS ARE GUSTY, OR UNDER ANY OTHER,
EDITION WHICH WILL ALLOW DRIFT. DRIFT MAY CAUSE|WAGE TO ANY VEGETATION CONTACTED TO WHICHAIMENT IS NOT INTENDED. TO PREVENT INJURY TO
DESIRABLE VEGETATION, APPROPRIATE
MUST BE MAINTAINED. - - •
sprays art less likely to drift, therefore, do not use nozzles 01
configurations which dispense spray as fine spray droplets. Do
nozzles forward into the airstreammnd do not increase spray
by increasing nozzle pressure.
ntrol additives may be used. When a drift control additive is
.read and carefully observe the cautionary statements and all other
appearing on the additive label. , .
uniform application— To avoid streaked, uneven or overlapped
use Appropriate marking devices.
L Oughly wash aircraft, especially landing gear, after each day of spray-
i remove residues of this product accumulated during spraying or
^spills. PROLONGED EXPOSURE OF THIS PRODUCT TO
toi DATED STEEL SURFACES MAY RESULT IN CORROSIONPOSSIBLE: FAILURE OF THE PART. LANDING GEAR ARE
^1 SUSCEPTIBLE. The maintenance of an organic coating (paint)
^ nieets aerospace specification MIL-D-38413 may prevent corro-
£°M EQUIPMENT
i^ ntfol of we«d or brush species listed on thii label mslng conventional
!L ^uipment— Use the recommended rates of thij product and sur-
i*Wln 3 to ^ gallons of water per acre as a broadcast spray unless
I^Sfic"6 specifl(id. S«e the "Weeds Controlled" section of this label for
rates. AS density of weeds increases, spray volume should be
increased within the recommended range to insure complete coverage.
Carefully select correct nozzle to avoid spraying a-fine mist. For best
results with ground application equipment, use flat fan nozzles. Check
for even distribution of spray droplets.
HAND-HELD and HIGH-VOLUME EQUIPMENT
Use coarse sprays only
For control of weeds listed on this label using knapsack sprayers or high-
volume spraying equipment utilizing handguns or other suitable nozzle
arrangements—Prepare a V* to 1 Vi percent solution of this product in
water, add an approved nonionic surfactant and apply to foliage of veg-
etation to be controlled. For specific rates of application and instructions
for control of various annual and perennial weeds, see the "Weeds Con-
trolled" section of this label.
Applications should be made on a spray-to-wet basis. Spray coverage
should be uniform and complete. Do not spray to point of runoff.
Prepare the desired volume of spray solution by mixing the amount of
this product in water, shown in the following table.
Spray solution
Derired
Volume ' '
1 gallon
25 gallon
100 gallons
2 Tablespoons
" 1 Ounce
Amount of
RODEO*
• W b - ' -
loz.
1 Wpt.
3qt.
1%
1 Woz.
Iq t .
Igal.
1W%
IHoz.
1 W qt.
1 V', gal.
IWfc
2oz.
I W q t .
1 Wgal.
For use in knapsack sprayers, it is suggested that the recommended
amount of this product be mixed with water in a larger container.
Fill sprayer with the mixed solution and add the correct amount of
surfactant.
WEEDS CONTROLLED '
ANNUAL WEEDS
Apply to actively growing annual grasses and broadleaf weeds.
Allow at least 3 days after application before disturbing treated vege-
tation. After this period the weeds may be mowed, tilled or burned. See
"DIRECTIONS FOR USE," "GENERAL INFORMATION," and
"Mixing and Application Instructions" for labeled uses and specific ap-
plication instructions.
Broadcast Application—Use 1 Vi pints of this product per acre plus 2
quarts of an approved nonionic surfactant per 100 gallons of spray so-
lution if weeds are less than 6 inches tall. If weeds are greater than 6
inches tall, use 2 Vi pints of this product per acre plus 2 quarts of an
approved nonionic surfactant per 100 gallons of spray solution.
Hand-Held High-Volume Application—Use a V< percent solution of this
product in water plus 2 quarts of an approved nonionic surfactant per
100 gallons of spray solution and apply to foliage of vegetation to be
controlled.
When applied as directed under the conditions described in this label,
this product plus nonionic surfactant WILL CONTROL the following
.ANNUAL WEEDS:
Balsam apple**
Barley
Bamyardgrass
Bassia (fivehook)
Bluegrass (annual)
Bluegrass (bulbous)
Brome
Buttercup
Cheat
Chickweed (jagged)
Chiclcweed (moussear)
Coddcbiir
Corn (volunteer)
Crabgrass
Dwarfdandelion
FalscOax (smallseed)
Fiddle neck
Flaxleaf fleabanc
Reabane
Foxtail
Foxtail (Carolina)
Groundsel (common)
Horse wccd/M a restart
Kochia
Lambsquarten (common)
Momordica charantia
Hordeum vulgare
Echinochloa crus-galli
Bassia hyuopifolia
Poa annua
Poa bulbosa '
Bromus spp, .
Ranunculus spp.
Bromus secalinia
Holosieum.umbellatum
Cerasiium vulgatum
Xanihium ptnsylvanicum
Zea mays
Digitaria spp.
Krigia cespitosa
Camelina microcarpa
Amsinckia spp.
Conyia bonariensts
Erigeron ipp.
Setaria ipp.
Atopccurus carolinianus
Senecio vulgaris
Conyza canadensis
Kochia scoparia
Chenopodium album
1562 Monsanto Company
Lettuce prickly
Morningglory
Mustard (blue)
Mustard (tansy)
Mustard (tumble)
Musiard (wild)
Oats (wild)
Panicum
Pennycress (field)
Pigweed, redroot
Pigweed (smooth)
Ragweed (common)
Ragweed (giant)
Rocket (London)
Rye
Ryegrass (Italian)*
Sandbur (field)
Shattercane
Shepherdspurse
Signalgrass (broadleaf)
Sraartweed (Pennsylvania)
Sowthistle (annual) -
Spanishnecdles*
Stinkgrass
Sunflower
Thistle (Russian)
Velvelleaf
Wheat
Witchgrass
Lactuca serriola
Ipomoea tpp.
Chorispora tenella
Descurainia pinnala
Sisymbrium altissimum
Brassica kaber
A vena falua
Panicum Spp.
Thlaspi arvensc
Amaranthus ntroflcxus
Amaranthus hybridus
Ambrosia artemisiifolia
Ambrosia trifida
Sisymbrium trio
Secale cfreate
Lolium multiflorum
Cenchna spp. •
Sorghum bicolor
Capsetla bursa-pastoris
Brachiana platyphylla
Polygonum peraylvanicum
Sonchus oleraceus
Buiera bipinnaui
Eragrostis ciluuiensis
Helianthus annuus
Salsoia kali
Abutilon theophrasti
Triticum aestivum
Panicum capillare
Muhly (wirestcm) Muhlenbergia frondi
Mullein (common) Verbascum thapsuj
Napiergrass Pcnnisctum purpurt
Nightshade (silverleaf) . Sotanum elaeagnifoi
Nutsedge (purple, yellow) Cyperus rotundus ''.'
Cyperus esculentia '-,
Orchardgrass _ Dactylis glomerata-{
Paragiass Brachiaria muaca >,
Phragmites" . Phragmites spp. '£•
Quackgrass Agropyron repens^1'
Ryegrass (perennial) Lolium perenne "'V,1
Smart weed (swamp) . Polygaaum ccniiintu
"Spattefdock ' Wuphor luteum ^^
Sweet potato (wild)" Ipomoea Pandurata
Thistle (Canada) Cirsium arvense- .,;
Timothy (Canada) Phleum pratense '.'^
Torpedograss" Panicum repens :<itf
Tulcs (common) Scirpus acutus .-.Virss
•Vaseygrass Paspalum urviuein
Waterhyacinth Eichomia crossipcs
Waterlettuce . Pistia stratiotes' &$
Waterprimrose Jussiaea spp. "•''•*'&
Wheatgrass (western) Agropyron smithlit
. * Partial control. • - i . > .'^".JssU
** Partial control in Southeastern states. See specific recomi
. ' * - . '"-•'; V:
ALLIGATOR-WEED— Apply 6 pints of this product p
cast spray or as 1 Vi percent solution with hand-held eqi
:"'^ '&«&tl*h3
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* Apply 3 pints of this product per acre.
" Apply with hand-held equipment only.
Annual weeds will generally continue to germinate from seed throughout
the growing season. Repeat treatments wiU be necessary to control later
germinating weeds.
PERENNIAL WEEDS
Apply this product as follows to control or destroy most vigorously grow-
ing perennial weeds. Unless otherwise directed, allow at least 7 days
after application before disturbing vegetation.
Add 2 quarts of an approved nonionic surfactant per 100 gallons of spray
solution to the rates of this product given in this list. See the "GENERAL
INFORMATION," "DIRECTIONS FOR USE," "Mixing and Appli-
cation" sections of this label f 01 specific uses and application instructions.
NOTE: If weeds have been mowed or tilled, do not treat until regrowth
has reached the recommended stages. Fall treatments must be applied
before a killing frost.
Repeat treatments may be necessary to control weeds regenerating from
underground parts or seed.
When applied as recommended under the conditions described, this
product plus surfactant WILL CONTROL the following PERENNIAL
WEEDS:
 ( . .
Medicago saliva
Attemanthera phihxcroides
Helianthus tuberosus
Paspalum notatum
Cynodon dacrylon
Convolvulus arvensis
Poa praterais
Helianthus Cttiarus
Pteridium aquilinum
Bromus inermis
Phalanx arundinacea
i j — r ir
partial control of alligatorweed. Apply when most of-1
are in bloom. Repeat applications will
BERMUDAGRASS—Apply 7 V$ pints of this
broadcast spray or as a 1 Vi percent solution with
Apply when target plants are actively growing and
Alfalfa
Ailigatorweed*
Artichoke (Jerusalem)
Bahiagrass
Bermuda grass
Bindweed (field)
Bluegrass (Kentucky)
Blueweed (Texas)
Brackenfem
Bromcgrass (smooth)
Canarygrass (reed)
Cattail
Clover (red)
Clover (while)
Cutgrass (giant)'
Dallisgrais
Dandelion
Dock (curly)
Dogbane (hemp)
Fescue
Fescue (Tall)
• Guineagrass
Horscnettle
Horseradish
Johnsongrass
Kikuyu grass
Knapweed
La man a
Lotus American
Loosestrife (purple)
Maidencanc
Milkweed
Trifolium pratense
Trifolium repent
Zizaniopsis mUiacea
Paspalum dilatatum
Taraxacum offtcinale
Rumex crispus
Apocynum cannablnun
Fesluca tpp.
Fesiuca arundinaceae
Panicum maximum
Solanum carolinense
Armoracia rusiicana
Sorghum halepense
Pennisetum elandestinum
Centaurea repens
Lantana camara
Ntlumbo luiea
Lythrum solicaria
Panicum hemalomon
Asclepias tpp.
BINDWEED (FIELDVSILVERLEAF
BLUEWEED—Apply 6 to 7 W pints of this product
cast spray west of the Mississippi River and 4 W to "
per acre east of the Mississippi River. With hand-he
a 1 Vi percent solution. Apply when target plants
and are at or beyond full bloom. For
can be obtained when application is made
not treat when weeds are under drought stress.;Ne'w'It
indicates active growth. For best results, apply i
BRACKENFERN—Apply 4 W to 6 pints
broadcast spray or as a3/* to 1
Apply to fully expanded fronds which are at least '18
CATTAIL—Apply 4 Vi to 6 pints of this produ
spray or as a 3A percent solution with hand-"
'target plants are actively growing and are at or _
 n
bloom stage of growth. Best results are achieved.wjieij
made during the summer or fall months.
CUTGRASS (giant)—Apply 6 pints of this prodiu
cast spray or as 1 percent solution with hand-held eq
partial control of .giant cutgrass. Repeat applications
maintain such control, especially where vegetation is'p;_
in water. Allow for substantial regrowth to the,seyer|iO^
prior to retreatment. "\{'^ H^''
DOGBANE (HEMP)/KNAPWEED/HORSER£pI$ff
of this product per acre as a broadcast spray or as a,?,^J
with hand-held equipment. Apply when target plants are^
'*nd most have reached the late bud-to-flower stage flf fer
tesults, apply in late summer or fall. .'- '^^fij;
FESCUE (U1I>—Apply 4 V4 pints of this produ
spray or as a 1 percent solution with hand-he""
'target plants are actively growing and most ha
head stage of growth. When applied prior to the'!
control may be obtained. •
GUINEAGRASS—Apply 4 Vi pints of this pro , _
cast spray or as V* percent solution with hand-held e5q;
when target plants are actively growing and most haw
the 7-leaf stage of growth.
JOHNSONGRASS/BLUEGRASS (Kentucky) rB&
(Smooth)/CANARYGRASS <REED)/ORCHARP
GRASS (Pertnnial)mMOTHY/ WHEATGRASS
to 4 Vi pints of.this product per acre as a
percent solution with h'and-held equipment
Rodeo® 1563
growing and most have reached the boot-to-head stage of
V/hen applied prior to the boot stage, less desirable control may
. In the fall, apply before plants have turned brown.
,—Apply this product as a Vt to 1 percent solution with hand-
irvjuiuinent. Apply to actively growing iantana at or beyond the
s'aSe of P0*1"- Use the higher application rate for plants that
** •--•* the woody state of growth.
(purple^AppIy 4 pints of this product per acre as a
spray or as a 1 percent solution using hand-held equipment.
^den plants are actively growing at or beyond bloom stage of
•I, Best results are achieved when application is made during sum-
"* fjjl months. Fall treatments must be applied before a killing frost.
-rtjs {AMERICAN)—Apply 4 pints of this product per acre as a
jcast spray or as a % percent solution with hand-held equipment.
a- »-r)en plants arc actively growing at or beyond the bloom stage of
-tl, gest results are achieved when application is made during sum-
tot fell months. Fall treatments must be applied before a killing frost.
_jt treatment may be necessary to control rcgrowth from under-
pjj parts and seeds. . ...
jjOENCANE/PARAGRASS—Apply 6 pints of this product per acre
(broadcast spray or as a y* percent solution with hand-held equipment.
pat treatments will .be required, especially to vegetation partially
uurged i" water. Under these conditions, allow for regrowth to the
a-tO'ten leaf stage prior to retreatment.
IfWEED (Common)—Apply 4 W pints of this product per acre as
readcasi spray or as a I Vi percent solution with hand-held equipment.
eh- when target plants are actively growing and most have reached
/toe t)ud-to-fiower stage of growth.
iTSEDGE (Purple, Yellow)—Apply 4 W pints of this product per
E is 3 broadcast spray, or as a 3A percent solution with hand-held
fftntfA to control existing nutsedge plants and immature nutlets al-
kd to treated plants. Apply when target plants arc in flower or when
i nutlets can be found at rhizome tips. Nutlets which have not ger-
med will not be controlled and may germinate following treatment.
at treatments will be required for long-term control.
iGMITES—For partial control of phragmites in Florida and the
other states bordering the Gulf of Mexico, apply 7.5 pints
IKTC K a broadcast spray or apply a 1 V£ percent solution with hand-
It equipment. In other areas of the U.S., apply 4 pints per acre as a
udcast spray or apply a J/4 percent solution with hand-held equipment
'partial control. For best results, treat during late summer or fall
«!is when plants are actively growing and in full bloom. Due to the
•c nature of the vegetation, which may prevent good spray coverage
* uneven stages of growth, repeat treatments may be necessary to
atain control. Visual control symptoms wili be slow to develop.
UCKGRASS/KIKUYUGRASS MUHLY (WIRESTEM)—Apply 3
1W pints of this product per acre as a broadcast spray or as a V«
fctnt solution with hand-held equipment when most quackgrass or
*nsra muhly is at least 8 inches in height (3-or 4-leaf stage ot growth)
< wivcly growing. Allow 3 or more days after application before
•f.
*ITERDOCK—Apply 6 pints of this product per acre as a broadcast
"J or as a % percent solution with hand-held equipment. Apply when
•plants are in full bloom. For best results, apply during the summer
'*' months.
^T POTATO (wild)—Apply this product as a 1 W percent solution
*Uand-heId equipment. Apply to actively growing weeds that are at
"•jjond the bloom stage of growth. Repeat applications will be re-
•*d Allow the plant to reach the recommended stage of growth before
,7 -^E (CANADA)—Apply 3 to 4 W pints of this product per acre
Jfoadcast spray or as a 1 Vi percent solution with hand-held equip-
[, "JPP'y when target plants are actively growing and are at or beyond
SIage of growth.
•Apply 6 to 1 V4 pints of this product per acre as
spray or as a ¥4 to 1-W percent solution with hand-held
•tirt to provide partial control of torpedograss. Use the lower rates
conditions, and the higher rates under partially sub-
°f a floating mat condition. Repeat treatments will be required
such control.
(common)—Apply this product as a 1 Vi percent solution with
1 equipment. Apply to actively growing plants at or beyond the
Stage of growth. After application visual symptoms will be slow
and may not accur for 3 or more weeks.
WATER HYACINTH—Apply 5 to 6 pints of this product per acre as a
broadcast spray or apply a 3/« to 1 percent solution with hand-held equip-
ment. Apply when target plants are actively growing and at or beyond
the early bloom stage of growth. After application., visual symptoms may
require 3 or more weeks to appear with complete necrosis and decom-
position usually occuring within 60 to 90 days. Use the higher rates when
more rapid visual effects are desired.
WATERLETTUCE—For control, apply 3/* to 1 percent solution of this
product with hand-held equipment to actively growing plants. Use higher
rates where infestations are heavy. Best results are obtained from mid-
summer through winter applications. Spring applications may require
retreatment.
WATERPRIMROSE—Apply this product as a 1 percent solution using
hand-held equipment. Apply to plants that are actively growing at or
beyond the bloom stage of growth, but before fall color changes occur.
Thorough coverage is necessary for best control.
OTHER PERENNIALS LISTED ON THIS LABEL—Apply 4 W to 7
Vi pints of this product per acre as a broadcast spray or as a V« to 1 Vi
percent solution with hand-held equipment. Apply when target plants
are actively growing and most have reached early head or early bud stage
of growth.
WOODY BRUSH AND TREES '-A .
When applied .as recommended under the conditions described, this
product plus surfactant CONTROLS or PARTIALLY CONTROLS the
following woody brush plants and trees:
Alder Alnus spp.
Ash" . Fraxinus spp.
Aspen (quaking) ' Populus rremuloida
Birch . Btatla spp.
Blackberry Rubus spp.
Broom:
French Cytisus monsptssulania
Scoich • Cytisus seoparius
Buckwheat (California)' Eriogonum fasciculatum
Cascara* Rhamnus purshiana
Catsclaw* Acacia greggi
Ceanoihus'.
Dccrbrush* Ceanothas'integfrnmta
Rcdstcm* Ceanothus sanguineus
Chamisc Adenosioma fasciculatum
Cherry:
Bitter Pntnus emarginata
Black Prunia serotina
Pin Prunus pfnsylvanica
Coyole brush Baccharis consanguinea
Creeper (Virginia)* . Parthenocissus quinquefolia
Dewberry - • -Rubus trivialis , . . .
fHderJjerry Sambucus spp.
.EJm*. Ulmus spp.
Eucalyptus (blucgum) Eucalyptus glotulus
Hasardia* Haplopappus squamosus
Hawthorn . • . . Crauegui spp. .' :
Haz*l ' Coryius spp, • . -
Holly (Brazilian Schinus
peppcrtree) Florida lerebinthifoUia
Honeysuckle Lonicera spp.
Kudzu Putraria tobata
Locust (black)' Rofeinio pseudottcacio
Maple:
Red" Acerrubrvm
Sugar Acer sacchanim
Vine* Acer cirinatum
Monkey Flower* Mimulus guaatus
Oak: , .
Black* Quercui velutina
Northern pin Quercus paiusiris
Post Quercus sullata
Red Quercus nibro
Southern red Quercus falcata .
White* Quercus alba
Persimmon" Diospyros spp.
Poison Ivy Rhus radicans
Poison Oak Rhui (oxicodendron
Poplar (yellow)* . Uriadendron tulipifera
Raspberry Rubus spp.
Rose (multiflora) Rosa multiflora
Sage (black) .Saliva melliftra
Sagebrush (California) Artemisia californica
Salmonberry Rubui specfabilis
Saltbush (sea myrtle) Braccaharis halimifolia
Sassafras Saisafrass aibidum
Sourwood* Oxydendrum arboreum
1564 Monsanto Company
Poison* , . . . .
•Smooth* • '
Wingdd*
Swcei Gum
Swordfern*
Tallowtrec (Chinese)
Thimbiebcrry
.Tobacco (tree)*
Trumpet creeper
Waxmyrde (southern)"
WUlOW "' •'- " •-•• '
Rhia vernix
Rhus glabra
Rhus copatlina
'Liquidambar styraciflua
Polyslichum munitum
Sapiutn sebiffrum
KubuS parvifloria
Nicatiana glauca -.
Campsis radicals
' Myrica cm/era
Salix spp. •
* Partial control. ' .
" See below for control or partial control instructions.
"NOTE; If brush has been mowed or tilled or trees have been cut, do
'not treat until regrowth has reached the recommended stage of growth.
Apply the recommended rate of this product plus 2 quarts of an approved
nonionic surfactant per 100 gallons,of;spray solution when plants are
'actively growing and unless otherwise directed, after full-leaf expansion.
'Use the higher rate for larger plants and/or dense areas of growth. On
.vines, use the higher rate .for plants that have reached the woody stage
of growth. Best results 'are obtained when application is made in late
summer or fall after fruit formation.
In arid areas, best results are obtained when application is made in the
-spring or early summer when brush species are at high moisture content
'and are flowering. Ensure thorough coverage • when using hand-held
equipment. Symptoms may not appear prior to frost or senescence with
fall treatments.
Allow 7 or more days after application before tillage, mowing or removal.
Repeat treatments may be necessary to control plants regenerating from
underground parts or seed. Some autumn colors on undesirable deci-
duous species are acceptable provided no major leaf drop has occured.
Reduced performance may result if fall treatments are made following
a frost.
Sec "DIRECTIONS FOR USE" and "Mixing and Application Instruc-
tions" section of this label for labeled use and specific application in-
structions.
Apply the product as follows to control or partially control the following
woody brush and trees.
ALDER/BLACKBERRY/DEWBERRY/HONEYSUCKLE/OAK
(POST)/RASPBERRY—For control, apply 4 Vz to 6 pints per acre as
a broadcast spray or as. a V* to 1 V* 'percent solution with hand-held
equipment.
ASPEN <QUAKING)/CHERRY (BITTER, BLACK, PIN)/ HAW-
THORN/OAK (SOUTHERN RED}/SWEET GUM/ TRUMPET.
CREEPER—For control, apply 3 to 4 H pints of this product par acre
as a.broadcast spray or as a V4 to 1 V» percent solution with hand-held
equipment.' . . , , . . . " ' •
B1RCH/ELDERBERRY/HAZEL/SALMONBERRY/THIMBLE-;
BERRY—For control, apply 3 pints per acre of this product as a broad-
cast spray or as a % percent solution with hand-held equipment.
BROOM (FRENCH, SCOTCH)—For control, apply a 1 Vi.to 1 V4
percent solution with hand-held equipment.
BUCKWHEAT (CALIFORNIAJ/HASARDIA/MONKEY FLOWER;
TOBACCO (TREE)—For partial control of these species, apply a V* to
1 Vi percent solution of this product as a foliar spray with hand-held
equipment. Thorough coverage of foliage is necessary for best results.
CATSCLAW—For partial control, apply a 1 W to 1 Vi percent solution
with hand-held equipment and at least 50 percent of the new leaves are
fully developed. - ' . ' " • . ' . ' ' .
COYOTE BRUSH—For control, apply a 1 V4 to 1 Vi percent solution
with hand-held equipment when at least 50 percent of the new leaves
are fully developed. v'
EUCALYPTUS <BLUEGUM>~For control of eucalpytus resprouts,
apply a 1 Vi percent solution of this product with hand-held equipment
when resprouts arc 6 to 12 feet tall. For control of root and resprouts
of cut «,umps, appty a 50 percent solution of thte product to freshly cut
surface immediately after cutting. Delay in applying this product may
result in poor performance.
HOLLY (FLOR1DA)/WAXMYRTLE—For partial control apply this
product as a 1 Vi percent solution with hand-held equipment.
KUDZU—For control, appJy 6 pints of this material per acre as a broad-
cast spray or as a 1 V» percent solution with hand-held equipment. Repeat
applications will be required to maintain control.
MAPLE (RED)**—For control, apply as a
with hand-held equipment when at least 50 perccn£ot
are fully developed. For partial control, apply 3 tog rm
per acre as a broadcast spray. : . „
MAPLE (SUGAR)/OAK (NORTHERN PIN,
ply as a % to 1 V« percent solution with
least 50 percent of the new leaves are fully
POISON IVY/POISON OAK—For control,
product per acre as a broadcast spray or as a 1
hand-held equipment. Repeat applic-tior.3 may be";
control. Fall treatments must be applied before IeayeslQ«$ni
ROSE (MULTIFLORA>—For control, apply 3 pints i
acre as a broadcast spray or as a V< percent
equipment. Treatments should be made prior
leaf-feeding insects.
SAGE (BLACK)/SAGEBRUSH (CALIFORNUi^fl
LOWTREE (CHINESE)—For control of thestf (fpeclcs!
cent solution of this product as a foliar spray
Thorough coverage of foliage is necessary for
SALTBUSH (SEA MYRTLE)—For contrbVfi
percent solution with hand-held equipment.^'
WILLOW—For control, apply 4 '/£ pints c
broadcast spray or as a V* percent solution wit^ handheld i!i
'Other woody brush and trees listed In this
apply 3 to 6 pints of this product per acre as a
3/4 to 1 V« percent solution with hand-held
DIRECTIONS FOR USE
.
It is a violation of Federal law to use this product.in Any .
. , . < , , • ; • • ••--•*• -I** *<
sistent with its labeling, • , _
 r;,.- -j-
AQUATIC AND OTHER NONCROP SITES
When applied as directed and under the conditions^dt
"Weeds Controlled" section of this label, this
partially control the labeled weeds growing in
recreational, and public areas or other similar sites;t
Aquatic Sites . ' ' '' 'r"r
Including all bodies of fresh and brackish
nonflowing, or transient. This includes lakes,
seeps, irrigation, and drainage ditches, canals,- T^f
sites. ' " • " • i - f i
If aquatic sites are present in the noncrop
intended treatment, read and observe the
There is ho restriction on the use of treate
ation, or domestic purposes. This product does £Ot0rftt
are either completely submerged or have a majqrity'g?j*t'
' ' '
Consult local state fish and game agency and watct
before applying this product to public water; iPenmtsV
to treat such water.
NOTE: Do not apply this product within
water intakes.
'/ r"r,->'a:-fl
- Do not apply this product on rice levees when'flood?
Do not apply in estuaries.
For'treatments after drawdown of water or
more days after treatment before
product within one day after drawdown to ensure iftpl
growing weeds, • • ' •""•'-K-&
Floating mats of vegetation may require retreatnicnt^
sprayed foliage by spray boat or recreational boattiacr
within six hours of application. Do not retreat withhr
the initial treatment.
Applications made to moving bodies of water m
cling upstream to prevent concentration o
making any bankside applications, do not overlap
open water. Do not spray across open moving
weeds do not exist. The maximum application
must not be exceeded in any single applicatio
When emerged infestations require treatment of thc>'
of impounded water, treating the area in strips may,
pletion due to decaying vegetation. Oxygen depJcUoa Pgg|
1UU
' . • '
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-"""""""^  OTHER NONCROP-TYPE SITES
Petroleum Tank Farms
*° ^  " Pipeline, Power, Telephone
c
'^ |j^ 3Dsides . . . & Utility Rights of Way
"j^^B^ites • . Pumping Installations
ir|^^ Railroads
"^Arcas . Schools
^ Storage Areas
ifULTURAL OR ORNAMENTAL TREE AREAS
nroduct may be used in silviculture] and ornamental tree areas as
• preparation treatment prior to planting or transplanting of any
' Ii may be used as a postdirected spray toward the base of woody
, oi trees to kill competing weeds. Use only around established
* »iih older layers of dead bark on the trunk and where lower green
^ are absent. Do not allow spray to contact green bark, twigs,
li leaves, fresh trunk wounds or scars to prevent injury to desirable
Clover (crimson)
Trifolium in earn a turn
Clover (large bop)
TrifoUum campcstie
Speedwell (corn)
Veronica arvensis
Feune (tall)
Fcstuca arundinaceae
• Geranium (Carolina)
• Geranium carolinianum
Henbil
Lam i urn amplexicaule
Ryegnus (Italian)
Lolium mulliflorum
Velch (common)
Vicia saliva
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" These rates apply only to sites where an established competitive turf is present.
anon. , : . ' . . - * . , - - . •
T. DO NOT USE AS AN OVER-THE-TOP SPRAY IN SIL-
(,'LTURAL OR ORNAMENTAL TREE PLANTINGS. DO NOT '
AS AN OVER-THE-TOP SPRAY FOR CONIFER RELEASE
6RAMS. CROPS OR DESIRABLE. VEGETATION CON-
TED BY THE SPRAY MAY BE SEVERELY INJURED OR
ED WHERE REPEAT APPLICATIONS ARE NECESSARY,
SOT EXCEED 2 GALLONS OF THIS PRODUCT PER ACRE
YEAR. ' '
mON AND FRILL APPLICATIONS -
& vegetation may be controlled by injection or frill application of
product. Apply this product using suitable equipment which must
irate into Jiving tissue. Use this product without dilution and apply
m V* m! (V*0 ounce) of herbicide solution for each 2 to 3 inches,of
; diameter breast height (DBH). Space applications evenly around
ircumfereiice of the trunk. Application should be made during pe-
of active growth and full leaf expansion.
'.naiment WILL CONTROL the following woody species:
Quercus Spp.)
treatment WILL SUPPRESS the following woody species:
pirn .
wl (Cornia spp.)
'r> (Carya spp-)
EASE OF BERMUDAGRASS OR BAHIAGRASS ON
iCROP SITES
EASE OF DORMANT BERMUDAGRASS AND 8AHIA-
iSS
»applied as directed, this product will provide control or suppression
^y winter annual weeds and tall fescue for effective release of
ant bermudagrass or bahiagrass. Make applications to dormant ber-
'pass or bahiagrass.
^st results on winter annuals, treat when weeds are in an early
'•*> stage (below 6 inches in height) after most have germinated. For
r
«uhs on tall fescue, treat when fescue is in or beyond the 4 to 6-
;DS CONTROLLED
Iccotnmeridations for control or suppression ot "wmttr anmiaH and
C:
*uc are listed below. •
 ; . .
'y 'He recommended rates of this product in 10 to 25 gallons of water
ICre
 plus 2 quarts nonionic surfactant per 100 gallons of total spray
\VEEDS CONTROLLED OR SUPPRESSED*
3i_C = Control S « Suppression "
RodeoM^ Oi/Acre
6 9 ' 12 18 24 48
1 (litue)
'i
*
tfophy[|um tainturieri
'**^ (eomnXMi)
^
n
* media
6 C C C C C
S C C C C "c
S C C 'C C C
s c ,c c c c
s c c c c c
RELEASE OF ACTIVELY GROWING BERMUDAGRASS ,
NOTE: USE ONLY ON SITES WHERE BAHIAGRASS OR BER-
•MUDAGRASS ARE DESIRED FOR GROUND COVER AND
SOME TEMPORARY INJURY OR YELLOWING OF THE
GRASSES CAN BE TOLERATED. . - •:
When applied as directed, this product will aid in the release of ber-
mudagrass by providing control of annual species listed in the "Weeds
Controlled" section of this label, and suppression or partial control of
certain perennial weeds.
For control or suppression of those annual species listed on the Rodeo
label, use 3A to 2 Vi pints of this'product as a broadcast spray in 10 to
25 gallons of spray solution per acre, plus 2 quarts of an approved non-
ionic surfactant per 100 gallons of total spray volume. Use the lower rate
when treating annual weeds below 6 inches in height (or length of runner
in annual vines). Use higher rate as size of plants increases or as they
approach flower or seedhead formation. ' " . " • '
Use the higher rate for partial control or longer term suppression of the
following perennial species. Use lower rates for shorter-term suppression
of growth.
Bahaiagrass Johnsongrass"
Dallisgrass ' Trumpet creeper*
Fescue (tall) Vaseygrass • '
* Suppression at the higher rate only.
** Johnsongrass i s controlled a t the higher rate. ' - • • . . -
Use only on well-established bermudagrass. Bermudagrass injury may
result from the treatment but regrowth will occur under moist conditions.
Repeat applications in the same season are not recommended, since
severe, injury m a y result. ' ' . - . - . - • • . . • • •
BAHIAGRASS SEEDHEAD AND VEGETATIVE
SUPPRESSION . . ,-. •
When applied as directed in the "Noncrop Sites" section of this label,
this product will provide significant inhibition of seedhead emergence
and will suppress vegetative growth for a period of approximately 45
days with single applications and approximately 120 days with sequential
•'applications. • •'. - • • : -" •
Apply Rodeo herbicide 1 to 2 weeks after full green-up of bahiagrass or
after the bahiagrass has been mowed to a uniform height of 3 to 4 inches.
. Applications must be made prior to seedhead emergence. Apply 5 fluid
ounces per acre of this product, plus 2 quarts of an approved nonionic
surfactant per 100 gallons of total spray volume in 10 to 25 gallons of
water p e r acre. . - . ; - . . - • • . . ' - . : ' • . = "
Sequential applications of this product plus nonionic surfactant maybe
made at approximately 45-day intervals to extend the period of seedhead
•and vegetative growth suppression. For continued vegetative growth
suppression, «equential applications must be made prior to seedhead
emergence. . '- -' • ' :
Apply no more than 2 sequential applications per year. As a first se-
quential application, apply 3 fluid ounces of this product per acre plus
nonionic surfactant. A second sequential application of 2 to 3 fluid ounces
per acre plus nonionic surfactant may be made approximately 45 days
after the last application. ' '
This is a specimen label. Monsanto is not Responsible for the accuracy
of the information contained herein. As labels are subject to revision,
always carefully read and follow the label on the product container.
algicide
For control of algae and
certain weeds in ponds
Active Ingredient:
Simazine: 2-chloro-
4,6-bis (ethylamino)-
s-trfazine 90%
Inert Ingredients: 10%
Total: 100%
EPA Reg. No. 100-650
EPAEsMOO-LA-1
Keep Out of Reach
of Children.
Caution
See additional precau-
tionary statements on
back of bag.
See directions for use
on back of bag.
Ten Pounds
Net Weight CIBA-GEIGY
130-00734A
Aquazine
DIRECTIONS FOR USE AND CONDITIONS OF
SALE AND WARRANTY
IMPORTANT: Read the entire Directions for
Use and the Conditions of Sale and Warranty
before using this product.
Conditions of Sale and Warranty
The Directions for Use of this product reflect the
opinion of experts based on field use and tests.
The directions are believed to be reliable and
should be followed carefully. However, it is impos-
sible to eliminate all risks inherently associated
with use of this product. Ineffectiveness or other
unintended consequences may result because ol
such factors as weather conditions, presence of
other materials, or the manner of use or applica-
tion all of which are beyond the control of
C1BA-GE1GY or the Seller. All such risks shall be
assumed by the Buyer.
CIBA-GEIGY warrants that this product con-
forms to the chemical description on the label and
is reasonably fit for the purposes referred to in the
Directions for Use subject to the inherent risks
referred to above. CIBA-GEIGY makes no
other express or implied warranty of
Fitness or Merchantability or any other
express or implied warranty. In no
case shall CIBA-GEIGY or the Seller
be liable for consequential, special, or
indirect damages resulting from the
use or handling of this product.
CIBA-GEIGY and the Seller offer this product,
and the Buyer and user accept it, subject to the
foregoing Conditions of Sale and Warranty,
which may be varied only by agreement in writing
signed by a duly authorized representative of
CIBA-GEIGY.
DIRECTIONS FOR USE
It is a violation of federal law to use this product in
a manner inconsistent with its labeling.
General Information
Aquazine 90WDG may be used in ponds contain-
ing water or it may be applied to the bottoms of
drained ponds for control of several aquatic
weeds and algae. Control of weeds is usually
season-long. Algae may be controlled for one to
three months or may require re-treatment later in
the season. In ponds containing fish, applications
should not be made to water during prolonged
periods of hot weather because oxygen levels
would normally be low at these times and treat-
ment could induce additional oxygen stress to
fish, resulting occasionally in fish kills. If fish
stress is observed, aerate the water by any
method to reduce the chances of a fish kill. Use
only in ponds which will have little or no outflow
after treatment. Do not use Aquazine 90WDG as
a spot treatment.
Apply fertilizer 7-10 days after an Aquazine
90WDG application in ponds that have a regular
fertilization program. A few days delay in bloom of
planktonic algae and a reduction in the extent of
bloom may occur when Aquazine 90WDG is used
in ponds that receive fertilization.
Application to Water
When to Apply: Treat ponds after seasonal flow
has ceased and early in the weed and algae
growth period. Treat when 5-10% of the pond
surface is covered with algae mats or scum
and/or while submerged aquatic weeds are
actively growing but before they reach the surface
of the water. Usually, this will be between April 1
and May 15 in southern areas and between May 1
and June 15 in northern areas.
High water temperatures cause more rapid decay
of dead weeds and algae. This leads to reduced
oxygen content which can cause fish stress
and/or death. Apply Aquazine 90WDG before
water temperature exceeds 75°F (22°C),
Do not treat ponds with heavy infestations of
weeds and/or algae, such as occurs in mid and
late summer, since decomposition of heavy vege-
tative growth greatly reduces oxygen content of
water which can cause fish stress and/or death.
How to Apply: After determining the amount of
Aquazine 90WDG required to treat the entire
pond, mix convenient portions such as 5 or 10 Ibs.
with enough water in a pail or bucket to form a thin
paste or slurry. Toss the paste or slurry into the
pond from the shoreline. Repeat this operation at
several locations around the pond until the
required amount has been applied. It is not nec-
essary to use spray equipment or to evenly dis-
tribute Aquazine 90WDG over the surface since it
will dissolve in water and evenly distribute itself
throughout the entire pond. Do not spill paste or
slurry on pond banks as injury to vegetation will
occur. *
Rates of Application: The appropriate rate of
Aquazine 90WDG depends on the types of algae
or weeds present and the extent of infestation.
Rates are given in Ibs. of Aquazine 90WDG per
acre foot of water. Determine the number of acre
feet of water in a pond by multiplying the surface
acres by the average depth in feet.
Algae Control: Most unicellular algae (algae
which impart a green, yellow, red, or brown turbid
color to the water) and many floating mat (pond
moss) algae may be controlled with 1.5 to 3 Ibs.
of Aquazine 90WDG per acre foot of water. If the
algae infestation is light, use 1.5 Ibs. If moderate,
use 2.2 to 3 Ibs. of Aquazine 90WDG per acre
foot.
Cladophora, Chara, Hydrodictyon (water net
algae), Pithophora, and most other algae which
form on the pond bottom (benthic) or which pro-
duce underwater plumes that break loose and
float on the surface, require 3.8 Ibs. of Aquazine
90WDG per acre foot of water. Two applications at
3.8 Ibs. per acre foot of water are usually required
for control of Pithophora. If a second treatment is
needed, apply at the first sign of algae buildup.
Algae control should occur within three to four-
teen days after application, depending upon type
of algae. Unicellular algae are usually controlled
sooner than benthic filamentous algae.
Due to uncontrollable factors such as infestation
with later appearing algae, some ponds may
require re'-treatment in mid or later summer. If re-
treatment becomes necessary, apply at the first
signs that algae (mats or moss) is building up. Do
not treat in the fall or just before freezing is
expected, since water oxygen levels may be
lowered during ice cover.
Weed Control: Submerged weeds, including
pond weeds (Potamogeton spp.), naiad (Najas
spp.), watermilfoil (Myr/oprt///i/mspp.), and coon-
tail (Ceratophyt/um spp.) may be controlled with
3-6 Ibs. of Aquazine 90WDG per acre foot of
water. Use 3 Ibs. for light infestations and 4.5-6
Ibs. per acre foot of water for moderate infesta-
tions. For control of fanwort (Cabomba spp.) use
7.5 Ibs. of Aquazine 90WDG per acre foot.
Control of submerged weeds, except coontail,
occurs in 4-6 weeks. Coontail control may require
10 weeks.
Floating weeds, including duckweed (Lemna
spp.) and watermeal (Wolffia spp.) may be con-
trolled with 3-6 Ibs. of Aquazine 9QWDG per acre
foot of water. Within this range use lower rates for
light infestations and higher rates for moderate
infestations. ?.
Where watermeal occurs alone or with other
weeds, control is most effective with a split
application. Apply one-half the recommended
rate initially, followed in 3-4 weeks with a repeat
application if control is not satisfactory.
Control of duckweed occurs in 1-5 weeks, and
watermeal in 5-9 weeks.
Application to Bottoms of Fish Hatchery, Fish
Rearing and Other Ponds with Draining
Capabilities
Treat bottoms of drained ponds having a minimum
average depth of two feet before regrowth of exist-
ing submerged weeds begins, or before new
weeds emerge.
Allow at least 72 hours for Aquazine 90WDG to
become adsorbed to the soil before refilling the
pond. Sprinkler irrigation or gentle rainfall after
applying Aquazine 90WDG will help move Aqua-
zine 90WDG into the surface soil, enhancing its
effectiveness. Heavy rainfall during this period
may erode treated soil, resulting in poor weed
control.
Mixing Instructions: Make a slurry by adding
Aquazine 90WDG to a small amount of water in a
separate container. Then pour the slurry into the
spray tank partially filled with clean water, and
add the rest of the water. Apply Aquazine 90WDG
with constant agitation in 20-40 gals, of water per
acre. Do not spill the slurry on pond banks as
injury to vegetation will occur.
Spray Equipment: Use conventional spray
equipment with fan -type nozzles. Screens in noz-
zles as well as those in suction and in-line
strainers, should be no finer than 50-mesh.
Use a pump with capacity to maintain 35-40 psi at
the nozzles. If hydraulic agitation is used, the
pump should also provide sufficient agitation in
the tank to keep the mixture in suspension.
Wash sprayer thoroughly with clean water imme-
diately after use.
Avoid application under conditions where uniform
coverage cannot be obtained or where excessive!
spray drift may occur.
Algae Control: Apply 8.9-11.1 Ibs. of Aquazine
90WDG per acre as a broadcast spray for control
of the algae indicated under the section, Applica-
tion to Water. Use 8.9 Ibs, per acre for expected
light infestations and 11.1 Ibs. per acre for
expected heavy infestations.
Weed Control: Apply 8.9-13.3 Ibs. of Aquazine
90WDG per acre for control of American lotus,
duckweeds, fanwort, naiad, pond weeds and
watermilfoil.
Within the rate range, use the lower rate of Aqua-
zine 90WDG for soils with large amounts of sand
or where there have been light infestations of
weeds, or where algae dominates. Use the higher
rate for soils high in silt and clay and where there
have been heavy infestations of weeds.
Note: Do not apply more than 8.9 Ibs. of Aquazine
90WDG per acre where striped bass fry or finger-
lings will be cultured immediately following the
application of Aquazine 90WDG. Do not apply
more than once each year to bottoms of drained
ponds. Where heavy infestations of weeds and/or
atgae are treated, do not restock ponds with fish
until adequate oxygen levels are restored.
Use of Fish and Water
Fish taken from treated ponds may be used for
food.
Treated ponds may be used for swimming 4 hours
after appliciation.
Water from treated ponds may not be used for
irrigation or spraying of agricultural crops, lawns,
or ornamental plantings, or for watering cattle,
goats, hogs, horses, poultry, or sheep or for
human consumption until 12 months following
treatment.
Precaution: Do not treat ponds which have
bordering trees with roots visibly extended
into the water, since injury to these trees may
occur.
Storage and Disposal
Store in a dry place. Do not contaminate water,
food, or feed by storage or disposal. Improper
disposal of unused pesticide, pesticide mixture,
or rinse water is a violation of federal law. If these
wastes cannot be used according to label instruc-
tions, contact your State Pesticide or Environ-
mental Control Agency, or the Hazardous Waste
representative at the nearest EPA Regional
Office for guidance in proper disposal methods.
Completely empty bag into application equip-
ment. Dispose o1 empty bag in a sanitary landfill
or by incineration, or if allowed by state and local
authorities, by burning. Stay out of smoke from
burning bags.
For minor spills, leaks, etc., follow all precautions
indicated on this label and clean up immediately.
Take special care to avoid contamination of
equipment and facilities during cleanup pro-
cedures and disposal of wastes. In the event of a
major spill, fire or other emergency, call (919)
292-7100 day or night.
Precautionary Statements
Hazards to Humans and Domestic
Animals
CAUTION ;
Harmful if swallowed, inhaled or absorbed
through the skin. Avoid breathing dust or
spray mist. Avoid contact with eyes, skin, or
clothing.
First Aid: In case of contact, immediately
flush eyes or skin with plenty of water. Get
medical attention if irritation persists.
Environmental Hazards
Do not contaminate domestic, livestock, or
irrigation water supplies or lakes or streams.
Do not contaminate water by cleaning of
equipment or disposal of wastes. Do not
apply when weather conditions favor drift
from treated areas.
Aquazine® trademark of CIBA-GEIGY
for simazine
© 1988 CIBA-GEIGY Corporation
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Granular Aquatic Herbicide for controlling water weeds,
ACTIVE INGREDIENT:
*2,4-Dichlorophenoxyacetic acid,
butoxyethyl ester 27.6%
INERT INGREDIENTS: 72.4%
*2,4-Dichlorophenoxyacetic acid equivalent
19% by weight. Isomer specific by AOAC
method No. 6.D01-5
EPA Reg. No. 264-109 AA EPA Est. No. 264-PA-01
KEEP OUT OF REACH OF CHILDREN
CAUTION
For PRODUCT USE Information Call 1-800-334-9745
For EMERGENCY Information ONLY Call 24 hours A Day 1-800-334-7577
PRECAUTIONARY STATEMENTS
CAUTION
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
Avoid contact with skin, eyes, or clothing.
ENVIRONMENTAL HAZARDS
Do not use in or near a greenhouse. Clean spreader equipment thoroughly
before using it (or any other purpose. Vapors from this product may injure
susceptible plants in the immediate vicinity.
Do not apply to waters used for irrigation, agricultural sprays, watering
dairy animals, or domestic water supplies.
Avoid drift of dust to susceptible plants.
Do not use this product tor purposes other than those recommended on the
label.
GENERAL INFORMATION ; -
AQUA-KLEEN® Aquatic Herbicide contains 2,4-D formulated as the low-
volatile butoxyethyl ester. This has been formulated on special heat treated
attaclay granules that resist rapid decomposition in water. AQU A-KLEEN®
sinks quickly to lake or pond bottoms and releases the weed killing chemi-
cal in the critical root zone area.
OXYGEN RATIO
Fish breathe oxygen in the water and a water-oxygen ratio must be main-
tained. Decaying weeds use up oxygen, but during the period when
AQU A-KLEEN* Aquatic Herbicide should be used, the weed mass is lairiy
sparse and the weed decomposition rale is slow enough so that the water-
oxygen ratio is not disturbed by treating the entire area at one time.
If treatments must be applied later in the season when the weed mass is
dense and repeat treatments are needed, spread granules in lanes, leaving
buffer strips which can then be treated when vegetation in treated lanes
has disintegrated. During the growing season, weeds decompose in a 2 to
3 week period following treatment.
Buffer lanes should be 50 to 100 feet wide. Treated lanes should be as
wide as the buffer strips.
PERMIT TO USE CHEMICALS IN WATER
In many states, permits are required to control weeds by chemical means
in public water. If permits are required, they may be obtained from the
Chief, Fish Division, State Department of Conservation, or the State De-
partment of Public Health.
DIRECTIONS FOR USE
IT IS A VIOLATION OF FEDERAL LAW TO USE THIS PRODUCT IN A
MANNER INCONSISTENT WITH ITS LABELING.
WHEN TO APPLY
For best results, spread AQUA-KLEEN* Aquatic Herbicide in the spring
and eariy summer, during the time weeds start to grow, if desired, this tim-
ing can be checked by sampling the lake bottom in areas heavily infested
'with weeds the year before.
If treatments are delayed until weeds form a dense mat or reach the sur-
face, two treatments may be necessary. Make the second treatment when
weeds show signs of recovery, but no later than mid-August.
Occasionally, a second application will be necessary rf heavy regrowth oc-
curs or weeds move in from untreated areas.
HOW TO APPLY
FOR LARGE AREAS: Useafertilizer spreader or mechanical seeder such
as the Gerber or Gandy. Before spreading any chemical, calibrate your
method of application to be sure of spreading the proper amount. When
using boats and power equipment, you must determine the proper combi-
nation of (1) boat speed (2) rate of delivery from the spreader, and (3) width
of swath covered by the granules.
FOR SMALL AREAS - AROUND DOCKS OR ISOLATED PATCHES
OF WEEDS: Use a portable spreader such as the Cyclone seeder. Esti-
mate or measure out the area you war t to treat. Weigh out the amount of
material needed and spread this uniformly over the area. More uniform
coverage is obtained by dividing the required amount in two and covering
the area twice, applying the second hall at right angles to the first
Use the following formula to calibrate your spreader's delivery in potnds of
AQUA-KLEEN® Aquatic Herbicide per minute.
miles per hour x spreaderwidth x pounds per acre -^495
= pounds per minute
Example: To apply 100 pounds of AQUA-KLEEN* per acre using a
spreader that covers a 20 foot swath from a boat traveling at 4 miles per
hour, set the spreader to deliver 16 pounds of AQUA-K1_EEN» granules
per minute.
4mph x 20 feet x 100LB/A -=-495 « 16LB/min.
57
When spreading AQUA-KLEEN* from a boat, we suggest setting out
guide posts at frequent intervals marking out the area This helps to steer a
straight course.
STORAGE AND DISPOSAL
AMOUNTS OF USE
Rates of application vary with the resistance of weed species to the chemi-
cal, density of weed mass at time of treatment, water depth, and rate of wa-
ter (low through the treated area Use the higher rate for dense weeds,
when water is more than 8 feet deep and where there is a large volume
turnover.
AQUA-KLEEN*
POUNDS PER
ACRE
SUSCEPTIBLE WEEDS
Water milfoil
Water stargrass
100
(Myriophyllum spp.J
(Heteranthera dubia)
SLIGHTLY TO MODERATELY
RESISTANT WEEDS
150 - 200
Bladderwort
White water lily
Yellow water lily
or spatterdocfc
Water shield
Water chestnut
Coontaif
(Utricularia spp.}
(Nymphaea spp.)
POUNDS PER
2000 SO. FT.
7 1/2- 10
(Nuphai spp.1
Brasenia spp.)
(Trapa natans)
(Ceratophyllum
demersum)
"Repeat treatments may be needed
This product is designed to control the weeds listed on the labej. Control of
other weeds may not be satisfactory.
Generally, weeds are difficult to control in lakes where water replacement
comes from bottom springs.
WATER pH
Lake water that is extremely acid or alkaline may influence the effective-
ness of AQU A-KLEEN®Aquatic Herbicide. A pH on the acid side (pH 6.0
or below) generally favors the action of the chemical while a pH on the
alkaline side {pH 8.0 or above) may reduce the action, tf regrowth occurr.
within a period of 6 to 8 weeks, a second application may be needed. -
 s
STORAGE
Do not contaminate water, food or feed by storage or disposal.
Do not store near fertilizers, seeds, insecticides or fungicides.
PESTICIDE DISPOSAL
Pesticide wastes are toxic. Improper disposal of excess pesticide, spray
mixture, or rinsate is a violation of Federal Law. If these wastes cannot be
disposed of by use according to label instructions, contact your State Pes-
ticide or Environmental Control Agency, or the Hazardous Waste repre-
sentative at the nearest EPA Regional Office for guidance.
CONTAINER DISPOSAL
Do not reuse empty bag. Completely empty bag into application
equipment. Then dispose of empty bag in a sanitary landfill or by inciner-
ation, or, if allowed by State and local authorities, by burning. If bag is
burned, stay out of smoke.
LIMITED WARRANTY AND DISCLAIMER
The manufacturer warrants (a) that this product conforms to the chemical
description on the label; (b) that this product is reasonably fit for the pur-
poses set forth in the directions for use when it is used in accordance with
such directions; and (c) that the directions, warning and other statements
on this label are based upon responsible experts' evaluation of reasonable
tests ol effectiveness, of toxicity to laboratory animals and to plants, and of
residues on food crops and upon reports of field experience. Tests have not
been made on all varieties or in all states or under all conditions. THE
MANUFACTURER NEITHER MAKES NOR INTENDS, NOR DOES IT
AUTHORIZE ANY AGENT OR REPRESENTATIVE TO MAKE, ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED, AND IT EXPRESSLY
EXCLUDES AND DISCLAIMS ALL IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
THIS WARRANTY DOES NOT EXTEND TO, AND THE BUYER SHALL
BE SOLELY RESPONSIBLE FOR, ANY AND ALL LOSS OR DAMAGE
WHfCH RESULTS FROM THE USE OF THIS PRODUCT IN ANY MAN-
NER WHICH IS INCONSISTENT WITH THE LABEL DIRECTIONS.
WARNINGS, OR CAUTIONS.
BUYER'S EXCLUSIVE REMEDY AND MANUFACTURER'S OR SELL-
ER'S EXCLUSIVE LIABILITY FOR ANY AND ALL CLAIMS, LOSSES,
DAMAGES. OR INJURIES RESULTING FROM THE USE OR HAN-
DLING OF THIS PRODUCT, WHETHER OR NOT BASED IN CON-
TRACT, NEGLIGENCE, STRICT LIABILITY IN TORT OR
OTHERWISE SHALL BE LIMITED, AT THE MANUFACTURER'S OP-
TION, TO REPLACEMENT OF, OR THE REPAYMENT OF THE PUR-
CHASE PRICE FOR, THE QUANTITY OF PRODUCT WITH RESPECT
TO WHICH DAMAGES ARE CLAIMED- IN NO EVENT SHALL MANU-
r FACTURER OR SELLER BE LIABLE FOR SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES RESULTING FROM THE USE OR
HANDLING OF THIS PRODUCT.
AQUA-KLEEN* is registered trademark of RHONE-POULENC.
THIS SPECIMEN LABEL IS INTENDED FOR USE ONLY AS A GUIDE IN PROVIDING GENERAL INFORMATION REGARDING THE DIREC-
TIONS, WARNINGS AND CAUTIONS ASSOCIATED WITH THE USE OF THIS PRODUCT. AS WITH ANY AGRICULTURAL CHEMICAL,
ALWAYS FOLLOW THE LABEL INSTRUCTIONS ON THE PACKAGE BEFORE USING.
(fl* RHONE-POULENC AC COMPANY
PO BOX 12014, 2 T,W. ALEXANDER DRIVE
RESEARCH TRIANGLE PARK, NORTH CAROLINA 27709
N
 s
1987 RHONE-POULENC
Form No. AG88047
Printed in U.S.A.
ALGICIDE-HERBICIDE
ACTIVE INGREDIENT (COPPER SDIFATE PENTAHYDRATE) NOT LESS THAN 99.00%
INERT INGREDIENTS . NOT MORE THAN 1.00%
*,\ ' 100.00%
COPPER EQUIVALENT NOT LESS THAN 25.20%
KEEP OUT OF REACH OF CHILDREN
DANGER
HARMFUL OR FATAL IF SWALLOWED
Corrosive • Causes eye damage. Do not gel into eyes.
InciMOf:
ConUct with •yM'Fhoh *yM w«h p4*ty O» Ml«r
S*» tee* parwl tor addmonil prtciuMfwy il«i*monti
MANUFACTURED BY
'Cuprlc Sulfjte CW.-tl
y^6/t.5*.' HXiioa |
EPAEST.1278-TXO
EPA REG. NO. 1278-8
RefiningBJ/Corporat/nn New York, N. v. 10022
NET CONTENTS -100 LBS. 45.36 KG
PRECAUTIONARY STATEMENTS
Hazards to Humans (and Domestic Animals)
DANGER
Corrosive. Causes eye damage. Do not get into eyes. Wear goggles or face shield when
handling. May be harmful or fatal if swallowed.
FIRST AID: In case of contact, immediately flush eyes and skin with plenty ol water for 15
minutes. For eyes, call a physician. Remove and wash contaminated clothing before
reuse. If swallowed, promptly drink a large quantity of milk, egg white, or gelatin solution; if
these are not available, drink large quantities of water. Call a physician immediately.
NOTE TO PHYSICIAN: Probable muoosal damage may contraindicato the use ot gastnc
lavage. Measures against circulatory shock, respiratory depression and convulsions may
be needed.
ENVIRONMENTAL HAZARDS: Trout and certain other species of fish may be killed at
application rates recommended on this label, especially in soft or acid waters. However,
fish toxicity generally decreases when the hardness of the water increases. Consult with
your State Fish and Game Agency for application, especially in Public Waters.
DIRECTIONS FOR USE.
It to a violation of Federal Law to use this product in a manner Inconsistent with its
labeling.
TQ Control Potamoqelon Pondweeds. leafy and sago, in irrigation conveyance systems,
use the continuous application method, selecting proper equipment to supply copper
sulfate crystals at .25 to .5 pounds per hour for each cubic foot per sec. of (tow for twelve
hours of each 24. For best control, begin copper sulfate additions when water is first turned
into system to be treated and continued throughout the irrigation season. Copper sutfate
becomes less effective for mature plants. Copper sulfate becomes less effective as the
bicarbonate alkalinity increases and is substantially reduced above 150 pprri as CaCOs.
Mechanical or other means may then be required to remove excess weed growth.
To Control Algae (such as filamentous green, pigmented flagellates, diatoms) in irrigation
conveyance systems begin continuous addition when water is first turned in, using
suitable equipment to uniformly deliver .1 to .2 pounds copper suHate per hour per cubic
feet per sec. of flow for 12 hours of each 24 hours. (Note:-Triangle Copper SuHate comes
in several "free flowing" crystal sizes but should be selected to match requirements of your
feeder.)
To Control Alaae and Weeds in Irrigation System by "slug^metnod of addition
Add 112 to 2 pounds for each cubic foot per sec. of flow, repeat every two weeks. A pile is
required for every 50 to 30 miles ol length depending on alkalinity ol the water.
To Control Alqaejn Impounded Waters, Lakes, Ponds, and Reservoirs - Apply the lowest
rate necessary as detailed in our booklet #10 - Use of Copper Sulfate in Control ot
Microscopic Organisms" - Dr. F. E. Hale. A typical treatment might be 1.36 pounds per
acre foot (.5 ppm copper sulfate - our booklet 11}.
SEWER TREATMENT . . .
To control roots and fungus growths in sewers* and storm drains. See our booklet 12 for
detailed instructions. Apply lowest rate necessary to control problem.
TO CONTROL ROOT GROWTHS WHICH REDUCE FLOW IN SEWER PIPES
HOUSEHOLD SEWERS: Use 2 to 6 Ibs. of Copper Sulfate small crystals twice yearty
in spring and early fall. Apply in toilet bowl nearest to sewer line using 1 /2 Ib. at a time
and flushing each 112 Ib. portion; or remove clean-out ptug and pour entire quantity of
small crystals directly into sewer line and flush into the pipe with water. Note: Do not
apply in sink or tub drains.
COMMERCIAL. INSTITUTIONAL AND MUN1C1PAI
Sewers - Use 2 Ibs. of Copper Sutfate small crystals each 6 to 12 months, applied into
each junction or terminal manhole.
Storm Drains - Use 2 Ibs. ol Copper SuHate small crystals per drain per year. Apply
during period of light flow. In dry weather introduce a flow with a hose. If storm drains
become almost plugged, repeat treatment 3 or 4 limes at two week intervals.
Sewer Pumps and Force Mains - Place 2 Ibs. of Copper Sulfate small crystals in a cloth
bag at the storage well inlet. Repeat as needed.
STORAGE AND DISPQSAL
Store in a dry place. Avoid storage near food or teed products. Do not reuse containers.
Destroy when empty. Open burning or dumping is prohibited. Copper suHate or rinsate
that is not used should be disposed of safely in accordance with procedures approved by
Federal, State, or Local Authorities.
WARRANTY STATEMENT
Seller makes no warranty, expressed or Implied, concerning the use of this product other
than indicated on the label. Buyer assumes all risk ol use, and/or handling of this material
whop such use and/or handling is contrary to label instructions.
With below surf ace, horizontal induction of surface
The pioneers in horizontal aeration systems.
AIRE-02®
CATALOG A2-100 *
Now You Can Attack Polluted Water
Effectively, Efficiently ...
At Lower Cost!
BELOW: EASY TO INSTALL Easily In-
stalled, without tha need for heavy
equipment.
ABOVE: LARGE SYSTEMS Size of a
system proves no difficulty lor AIRE-O2
application. You get total efficiency in
even the largest most complex plants.
RIGHT: SMALL APPLICATIONS Portabili-
ty of the AIRE-Oj lets you "spot" them at
points of greatest need at any given time.
HIGH VELOCITY —
BELOW SURFACE-
AIR INDUCTION ...
INCREASED OXYGEN LEVELS
BOOST BIOLOGICAL ACTIVITY ...
The AIRE-O2 is an electric motor driven propeller aspirator aerator which
induces the flow of atmospheric air, below the surface of the water, at high
velocity. This horizontal turbulent action extends the bubble hang time,
allowing oxygen to freely and quickly transfer into the water.
'When oxygen levels increase, bacteria is energized which boosts bio-
logical function, which in turn produces biological oxygen demand (B.O.D.)
removal rates often as much as 98% to 99% in highly contaminated water.
SOLIDS REMAIN IN
SUSPENSION
ENERGY AND
MAINTENANCE COSTS
REDUCED
The high velocity flow pattern created by the electrically driven propeller is
horizontal rather than vertical as in conventional aeration systems. Water
movement is continuous and as velocity is maintained, solids are kept in
suspension ... which increases bacteriological breakdown ... eliminates
stagnant spots so common in ordinary diffused air or surface aeration
systems ... and odors are controlled, in fact, have been known to vanish
completely in five days or less after an AIRE-O2 systems's start up.
AIRE-O2 systems are working with outstanding success in municipal,
industrial and agricultural wastewater installations throughout the world.
50% or more in energy savings have been reported and maintenance costs
minimized. These are but a few of the advantages claimed by users of the
A1RE-O2 system that make it attractive for a wide range of installations. This
catalog outlines many more reasons why you should consider the AIRE-O2
system for upgrading, retrofit, as well as new installations.
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Puts the Power of.Advanced
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Simple
MOTOR
(W/WIRING TERMINAL BOX)
INTAKE PORTS/HOUSING
AIR SLOTS/HOLLOW SHAFT
SijSS -^.^ K ;^^ v'-wH*t?.eS8N5»3a8!&Efc&,ESPECIAL DESIGN
STAINLESS STEEL
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 • feet from the AIRE-O2 aerator. Dissolved oxygen in-
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 oxVflen transfer efficiency for every
Ibs. of oxygen delivered to the
A1RE-02®
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STANDARD 2,3,5 & 7.5 HP. AIRE-O2 AERATOR
DESIGN SPECIFICATIONS
The AIRE-0; is an electric motor driven propeller aspirator
aerator, which induces the flow of atmospheric;atr below
the surface of the water.
The flow pattern created by the propeller is horizontal rather
than vertical.
Oxygen Transfer
Standard oxygen transfer rates vary slightly from horse-
power to horsepower. For design purposes Aeration Indus-
tries uses 2.5 pounds of oxygen per horsepower hour (2,5
Ibs. OLVHP-hr.)
Electrical Motor
Control Requirements
Each aerator must have its own combination starter/discon-
nect box equipped with starters, heaters, fuses, or breakers
sized to the rated current of the aerator motor.
Wiring must be done in accordance with the National Elec-
trical Code and should comply with state and local building
and electrical codes. Special attention should be paid to arti-
cle 430 of the NEC.
<=o
The control box enclosure should conform to at least 3
NEMA standards and be located within sight of the aerato
Refer to article 430 of the NEC. Aeration Industries Int'l.
cannot warranty motors which are not wired according to
these standards by a qualified electrical contractor.
Note: Specifications subject to change without notice.
MOUNTING FLANGE
(316 STAINLESS STEEL)
U-JOINT
(FORGED CARBON
STEEL)
UNIT HOUSING
1316 STAINLESS STEEL)
ROTATING SHAFT
(304 STAINLESS STEEL)
Nominal DimensionsPROPELLER
(316 STAINLESS STEEL)
BEARING
(FLUOREL)
2HP
HANDLE
(STAINLESS STEEL)
3HP 5HP 7.5HP
DIFFUSER
(316 STAIN LESS, STEEL)
SLEEVE
(CERAMIC)
A. Overall aerator length. 62.06"
Length of hollow housing ..
Diameter of motor
D. Width of mounting llange ..
E. Length of motor to C-face..
46.50"
6.62"
12.00"
10.65"
65.51"
46.50"
10.12"
12.00"
14.12"
65.51"
46.50"
10.12"
12.00"
14.12"
65.51"
46.50"
10.12"
12.00"
14.12"
Dimensions will vary with different motor options.
AERATOR CHARACTERISTICS
Assembly
Number
Motor
HP Phase Hz RPM
Service
Factor
Nomin.
Efflc.
Power
Factor
Full Load
Amp Draw
NEMA
Frame Size
Aerator
Weight
115/230 VOLT
510-340
510-347
2
3
1
1
60
60
3450
3450
1.15
1.15
74
76
82
87
23/11.5
29/14.5
145TC
184TC
92lbs
100 Ibs
208-230/460 VOLT
510-333
510-345
510-351
510-357
2
3
5
7.5
3
3
3
3
60
60
60
60
3450
3450
3450
3450
1.15
1.15
1.15
1.15
78.5
82
85
87
93
87
93
94
3.2-3.0/1.5
7.8-7.4/3.7
13.2-12.0/6.0
19.0-17.2/8.6
145TC
145TC
184TC
184C
89Ibs
140 Ibs
149 Ibs
168 Ibs
575 VOLT
. 510-341
510-346
510-352
510-358
2
3
5
7.5
3
3
3
3
60
60
60
60
3450J
3450
3450
3450
1:15
1.15
1.15
1.15
76
81
86
86
89
89
93
85
2.2
3.1
4.8
7.8
145TC
182TZ
184CZ
184CZ
89 Ibs
140 Ibs
149 Ibs
168 Ibs
Warranty: With proper use, installation and maintenance, Aeration Industries warrants that it will, at its option, repair or
replace goods found to be defective in material or workmanship provided that within 18 months of shipment or 12 months
from date of installation, whichever occurs first, the purchaser gives written notice of such defect to the manufacturer. It is
also stipulated in this warranty that the purchaser shall return the goods, if requested, to the manufacturer at the point of
origin, with transportation charges prepaid by the purchaser. If an examination by the manufacturer discloses to its satisfac-
tion the existence of such defect, the manufacturer will honor this warranty. In no event shall the manufacturer be liable for
any incidental, special or consequential damages resulting from said defects.
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STANDARD 10, 15, 20, 25 & 30 HP. AIRE-02 AERATOR
DESIGN SPECIFICATIONS
The AIRE-02 is an electric motor driven propeller aspirator
aerator, which induces the flow of atmospheric' air below
the surface of the water.
The flow pattern created by the propeller is horizontal rather
than vertical.
Oxygen Transfer
Standard oxygen transfer rates vary from horsepower to
horsepower, for design purposes Aeration Industries uses
2.5 pounds of oxygen per horsepower hour (2.5 Ibs. 02/HP-
hr.)
Electrical Motor
Control Requirements
Each aerator must have its own combination starter/discon-
nect box equipped with starters, heaters,, fuses, or breakers
sized to the rated current of the aerator motor.
Wiring must be done in accordance with the National Elec-
trical Code and should comply with state and local building
and electrical codes. Special attention should be paid to arti-
cle 430 of the NEC.
The control box enclosure should conform to at feast 3
NEMA standards and be located within sight of the aerato
Refer to article 430 of the NEC. Aeration industries Int'
cannot warranty motors which are not wired according to
these standards by a qualified electrical contractor.
Note: Specifications subject to change without notice.
ROTATING SHAFT
(316 STAIN LESS STEEL)
PROPELLER
(316 STAINLESS STEEL)
MOUNTING FLANGE
(316 STAINLESS STEEL!
U-JOINT
(FORGED CARBON
STEEL)
UNIT HOUSING
(316 STAINLESS STEEL)
Nominal Dimensions 10HP 15HP 20HP 25HP 30HP
OIFFUSER
1316 STAINLESS STEEL)
Overall aerator length 72.81"
Length of hollow housing 49.50"
Diameter of motor 12.19"
Width of mounting flange 14.00"
Length of motor to C-face ... 16.62"
76.41"
49.50"
13.50"
14.00"
20.09"
76.41'
49.50'
13.50'
14.00'
20.09'
79.47"
49.50"
15.50"
18.75"
20.09"
Dimensions will vary with different motor options.
79.47"
49.50"
15.50"
18.75"
20.09"
AERATOR CHARACTERISTICS
Assembly
Number
Motor
HP Phase Hz RPM
Service
Factor
Nomin.
Efflc.
Power
Factor
Full Load
Amp Draw
NEMA
Frame Size
Aerator
Weight
230/460 VOLT
510-364
510-367
510-369
510-372
510-374
10
15
20
25
30
3
3
3
3
3
60
60
60
60
60
3450
3425
3450
3525
3525
1.15
1.15
1.15
1.15
1.15
. 85
89
90
91
91
91
88
90
91 .
91
26-24/12
38-36/18
46-23
56-28
66-33
213TC
254TC
256TC
284TC
286TC
229 Ibs
304 Ibs
351 Ibs
. 504 Ibs
510 Ibs
575 VOLT
510-442
510-443
510-370
510-373
510-444
10
15
20
25
30
3
3
3
3
3
60
60
60
60
60
3450
3525
3525
3525
3525
1.15
1.15
1.15
1.15
1.15
87
89
90.2
91
91
91
88
90
91
91
9.6
14.5
18.4
22.5
26.5
215TC
254TC
256TC
284TC
286TC
229 Ibs
304 Ibs
351 Ibs
504 Ibs
510 Ibs
Warranty: With proper use, installation and maintenance. Aeration Industries warrants that it will, at its option, repair or
replace goods found to be defective in material or workmanship provided that within 18 months of shipment or 12 months
from date of installation, whichever occurs first, the purchaser gives written notice of such defect to the manufacturer. It is
also stipulated in this warranty that the purchaser shall return the goods, if requested, to the manufacturer at the point of
origin, with transportation charges prepaid by the purchaser. If an examination by the manufacturer discloses to its satisfac-
tion the existence of such defect, the manufacturer will honor this warranty. In no event shall the manufacturer be liable for
any incidental, special or consequential damages resulting from said defects.
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STANDARD 40,50,60,75 & 100 H.P. AIRE-02 AERATOR (1800 RPM)
DESIGN SPECIFICATIONS
•'-»»SW!8!3SB5S»33i9S^W**«^ ^
The AlRE-Oz is an electric motor driven propeller aspirator
aerator, which induces the flow of atmospheric air below
the surface of the water.
The flow pattern created by the propeller is horizontal rather
than vertical.
Oxygen Transfer
Standard oxygen transfer rates vary from horsepower to
horsepower, for design purposes Aeration Industries uses
2.5 pounds of oxygen per horsepower hour (2.5 Ibs. C^/HP-
hr.J
Electrical Motor
Control Requirements
Each aerator must have its own combination starter/discon-
nect box equipped with starters, heaters, fuses or breakers
sized to the rated current of the aerator motor.
Wiring must be done in accordance with the National Elec-
trical Code and should comply with state and local building
and electrical codes. Special attention should be paid to arti-
cle 430 of the NEC.
AIR INTAKE AIR INJECTED
INTO THE WATER
PROPELLER
=>
The control box enclosure should conform to at least
NEMA standards and be located within sight of the aera
Refer to article 430 of the NEC. Aeration Industries Int'l.
cannot warranty motors which are not wired according to
these standards by a qualified electrical contractor.
Note: Specifications subject to change without notice.
ROTATING SHAFT
1316 STAINLESS STEEL)
PROPELLER
(316 STAINLESS STEEL]
MOUNTING FLANGE
1316 STAINLESS STEEL)
U-JOINT
(FORGED CARBON
STEEL)
UNIT HOUSING
1316 STAINLESS STEEL)
Nominal Dimensions 40HP 50HP 60HP 75HP 100 HP
DIFFUSER
(316 STAINLESS STEEL)
Overall aerator length 86.75"
Length of hollow housing ... 52.62"
Diameter of motor 16.88"
Width of mounting flange ... 22.50"
Length of motor to C-face... 25.25"
86.75"
52.62"
16.88"
22.50"
25.25"
86.75"
52.62"
16.88"
22.50"
25.25"
88.75"
52.62"
19.00"
28.00"
27.25"
97.00"
52.62"
20.50"
28.00"
35.50"
Dimensions will vary with different motor options.
AERATOR CHARACTERISTICS
Assembly
Number
Motor
HP Phase Hz RPM
Service
Factor
Nomm.
Effic.
Power
Factor
Full Load
Amp Draw
NEMA
Frame Size
Aerator
Weight
230/460 VOLT
510-390
510-391
510-392
510-393
510-394
40
50
60
75
100
3
3
3
3
3
60
60
60
60
60
1765
1760
1765
1760
1780
1.15
1.15
1.15
1.15
1.15
92
93
93
93
93
85
86
83
87
89
96/48
116/58
148/74
174/87
224/112
324T
326T
364T
365T
405T
745 Ibs
785 Ibs
989 Ibs
1072 Ibs
1338 Ibs
575 VOLT
510-445
510-398
510-446
510-425
510-447
40
50
60
75
100
3
3
3
3
3
60
60
60
60
60
1760
1760
1760
1760 "
1760
1.15
1.15
1.15
1.15
1.15
92
93
93
93
93
88
86
83
87
89
38
48
59
70
94
324T
326T
364T
365T
405T
- 745 Ibs
785 Ibs
989 Ibs
1072 Ibs
1338 Ibs
Warranty: With proper use, installation and maintenance, Aeration Industries warrants that it will, at its option, repair or
replace goods found to be defective in material or workmanship provided that within 18 months of shipment or 12 months
from date of installation, whichever occurs first, the purchaser gives written notice of such defect to the manufacturer. It is
also stipulated in this warranty that the purchaser shall return the goods, if requested, to the manufacturer at the point of
origin, with transportation charges prepaid by the purchaser. If an examination by the manufacturer discloses to its satisfac-
tion the existence of such defect, the manufacturer will honor this warranty. In no event shall the manufacturer be liable for
any incidental, special or consequential damages resulting from said defects.
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AERATORS, SURFACE TYPE
KASCO SURFACE AERATORS AND KASCO "SHRIMP"™ AERATORS
(See Photo Numbers 4, 25, 26, 30, 33 and 39 on Catalog Covers)
AES is the exclusive distributor of Kasco Marine aeration products. We are proud to add their time tested products to our
line of aeration equipment.
Kasco offers some of the most cost effective vertical pump type aerators
uii the market. Testing at Auburn University in 1988 shows that the 112 hp
and 3/4 hp Kasco's produce excellent oxygen transfer—3 Ibs. of oxygen/
horsepower hour — in their standardized testing. The high efficiency
makes them excellent for continuous duty. Their easily mobile nature also
makes them ideal for emergency use in ponds and fakes.
FOR ENERGY EFFICIENCY AND DURABILITY
COMPARE THESE FEATURES, EXCLUSIVE
FROM KASCO' MARINE . . .
- STAINLESS STEEL SAFETY CAGE—(or propeller
protection
. PERFORMANCE PROPELLER—specially pitched
for maximum thrust and long life.
- ZINC ANODE — renewable anode for corrosion
protection due to electrolysis.
- POWER CABLE — water and oil resistant power
cable with cold weather flexibility to -50CF. Exterior
water tight connection for easy on-the-spot replace-
ment. Optional lengths are available.
- SEALS — Kasco Dual-Sealed system. Hard lace
internal mechanical oil seal and outside lip seals for
double protection against leaks.
SHAFT — #316 series stainless steel, approved for
salt water use.
BEARINGS — ball type, top and bottom. Flood oil
lubricated for excellent heat dissipation.
- OIL — large capacity dielectric oil provides lifetime
lubrication and maximum cooling with no periodic
maintenance required.
- MOTOR — custom designed, continuous duty 120V
single phase, oil immersed and overloaded pro-
tected with fully automatic reset.
1/2 H.P. with 26 Ibs. of thrust—5-0 amps.
3/4 H.P. with 34 Ibs. of thrust—67 amps.
(tested at 120V)
CAPACITOR — permanent split capacitor (PSC)
' insures quick high torque starts and smooth opera-
tion.
" MOTOR HOUSING — corrosion resistant stainless
steel, a must tor salt water operation,
Motor exceeds NEMA specifications
ups
Kasco Marine knows the relationship between quality, dependability and energy efficiency. That's why Kasco has de-icer
water agitators in use all over the United States, in Canada and Europe. Today's Kasco De-icers are the result of 15 years
of experience in the design and manufacture of water agitator equipment. Compare and you'll choose the best — Kasco.
SEE FOLLOWING PAGES FOR PRICES.
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Please don't confuse our low price with low quality. High volume production and simplicity of design keeps the cost low.
(Over 20,000 have been sold as of this writing.) The Kasco aerators are built for saltwater use with the finest materials.
A seamless, stainless steel motor housing together with a plastic end plate provide outstanding corrosion resistance. The
SS propeller shaft carries a replaceable zinc anode (like a boat motor) to offset the effects of electrolysis. A float, 2 lengths
of 20 foot poly rope, and a stainless steel propeller guard are included.
Here is a recent quote from a state fisheries
biologist after he installed some of the 3/4 hp
aerators - The aerators delivered exactly what
was desired, a quick influx of dissolved oxygen
into a pond . . . The results show a marked
increase in dissolved oxygen in the 24 hour
period immediately following the introduction of
the aerator. The amazing result to me is the
quick destratification of the pond and the greatly
increased oxygen levels on the bottom of the
pond."
The Kasco aerators may also be used for winter
de-icing in ponds and lakes by directing the
propeller thrust in a horizontal direction. Contact
AES or your distributor for details.
The dock mount shown can also be used when
"fixed mounted" to direct the water currents
toward fish cages, to prevent floating debris from
entering a canal or for other current inducing
applications.
Universal Dock Mount
THE "SHRIMP" ™ ASPIRATING HORIZONTAL AERATOR BY KASCO
The "Shrimp" is the newest addition to our line of
aeration equipment. It was developed by AES
as an improvement over the paddlewhee! type
aerators so popular in the Asian shrimp industry.
The "Shrimp" produces a stronger and deeper
circulating current than its equivalent horse-
power paddlewhee!. This feature can be very
important where bottom dwelling animals such
as shrimp, prawns and catfish are concerned.
The "Shrimp" is a more reliable, lower cost and
more efficient water mover.
The beauty of the "Shrimp" is its simplicity. It
consists of a submersible motor/propeller, an air
tube and a float. The only moving part is the
motor/propeller, so there is little to wear out. If
electricity is available, you can have these aera-
tors installed in minutes.
Unlike paddlewheels and aspirating aerators with motors located above the water, the unique "Shrimp" has no gears, drive
shafts or outside bearings. Keeping the motor dry and cool is not a concern with the "Shrimp" because it is built to run under
water, just like the thousands of other motors in use on Kasco surface aerators and de-icers.
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OPERATION
The specially designed propeller produces a directional flow of water which creates a low pressure effect behind an
aspirator tube opening. With the pressure behind the tube lower than the surrounding water pressure, atmospheric air
flows down where it "explodes" into the water. {See photo #25 on cover).
Some air is drawn back into the propeller area, which further enhances oxygen transfer by exposing the air to more water
in the turbulence. Air bubbles are swept down stream where they may remain submerged for several seconds.
Motors are guaranteed for one year.
All motors are single phase, 60 cycle
only, no motors starters or external
capacitors required.
Kasco motors (see price block) come
with propeller and guard only. Use
these models with dock mount for
fixed position mounting.
Complete units do not include power
cord. Select length and voltage and
order separately.
All models can be shipped U.P.S. in
one or two cartons.
Made In U.S.A.
3/4 H.P. Model "Shrimp"
PART NO.
KM 752
lifit-jg^f
.TM-tSXtz^^-t,
DESCRIPTION
Aerator, Surface, .5 HP, less cord
Aerator, Surface, .75 HP, less cord
^SH3S^SI
Aerator, "Shrimp", .75 HP, less cord
Aerator, "Shrimp", 2 HP, less cord
Power Cord, 100*
Motor, Kasco, .5 HP, less cord
Motor, Kasco, .75 hp, less cord
VOLTAGE
115
HI
230
230
VI5
230
230
230
£ra*f>^
115
m
**&r^**
230
SHIP WT.fLBS.)
26+6*
TO^fO*
36 +19*
70+27*
6"*"
Kf i **"
22
PRICE QTY. PRICE 3*
$ 359.00
"419.00"
497.
23.
-^
0
.
53.00
301.00
$ 340.00
^g39~aoo
"7oy«uo
i^ r-^ ^>i"^ .^
472.00
809.00
21.00
\ISS?-?E2
sotbo"^
K '/i/^ ""1 T^-^'
286.00
343.00
'639:00
'AERATORS ARE SHIPPED IN TWO BOXES.
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This is Aquascreen""
US. Patent #4,056,936
,TMThis is Aquascreen:'
It works. Here's how.
Aquascreen applications work by com-
pressing weed communities into a stressed
configuration and by screening sunlight
at critical wavelengths. Natural bacterial
decomposition of submerged weeds then
takes place. Decomposition is rapidly
followed by dispersal of plant material as
harmless natural gases.
What is Aquascreen?™
Aquascreen is a new and patented
technology developed to control aquatic
weeds. The fabric is a heavier-than-water,
closely woven, coated fiberglass material.
Fabricated of a tested and proven con-
struction, it is extremely strong, and due
to its construction of inert materials,
is very durable.
Extensive testing of many fabric con-
structions and configurations proved
that Aquascreen has the ability to sink
readily for ease of installation, and
provides weed compression.
Aquascreen blocks light, but dissi- .
pates gases. Exact triesh size, has
proven to be of extreme importance in
every test conducted.
The Aquascreen construction shuts
out 50% to 60% of sunlight, a necessity
for killing weeds, yet allows gases to
escape during decomposition without
allowing new weed growth through
the screen.
Aquascreen during early lesltng stages,
Washington State
is applied and immediately
begins compressing aquatic weed growth;
area is auailable for all uses.
Aquascreen continues weed compression,
sun/ig/if is attenuated; all weeds are quickly
killed and decompose; gases dissipate
through screen mesh.
Why is AquascreerTsuperior to all
other methods of weed control?
Aquascreen applications prevent new weed growth in a
body of water and eliminate pre-existing weeds without the
use of chemicals or recourse to weed harvesting.
Aquascreen-applications give immediate control, elimi-
nate the hazards of chemical methods, and solve the
problem of disposing of harvested weeds.
Immediate control: Within minutes of placement, the
area covered is ready for any water activity. Weeds begin
decomposition at the time Aquascreen is placed.
Unlike chemical methods, there is no alteration of
water quality; no ecological problems are encountered.
No licenses or permits are required for application.
There is no quarantine of a treated area, and no ill effect
to marine life and adjacent plant communities can occur.
In contrast to harvesting methods, Aquascreen does
not require the removal of weeds because complete
decomposition takes place below the screen. The con-
tinuous removal and expensive trucking of weeds from
banks is eliminated. Just as important to ecological
considerations, there is no plant "fracturing" to promote
weed infestation of other areas.
Will it work on any aquatic weeds?
While Aquascreen applications have not been tested on
every known aquatic plant, it has proven effective irf * *
applications involving Eurasian Milfoil, curly leaf, pondweed,"
eelgrass, lily pads, coontail, cattail, hydrilla, Richardson's
pondweed and water plantain.
Can it be applied at any time?
Any ice free time of year.
How long will Aquascreen™ last
in continuous use?
The fiberglass base and coating are inert; it is estimated
that Aquascreen will have a minimum life of at least ten
years. Five years of continued testing show no degrada-
tion of the material whatever. The high tensile strength of
the material allows many cycles of effective use.
How is Aquascreen™ applied?
Aquascreen fabric is normally supplied in 100 foot rolls,
seven feet wide. One end of the roll is weighted or pinned
to the bottom; 30" steel pins are effective. Depending
on depth and location, a boat may be required. Aqua-
screen is then simply rolled out over weed growth to the
desired length and pinned. Narrow lanes or wide areas
can be treated in any configuration. Of course, plant areas
can be retained to enhance fish habitat.
Aquascreen is weighted or pinned at the end
of each strip, then rolled over weeds by
wading or boat.
Aquascreen can be placed in small or large
areas, in narrow lanes or any configuration;
reuse of material is simple.
U.S. Patent M.056,936
What testing and scientific work
has been done with Aquascreen?
The following material was excerpted from Aquatic
Plant Management, Vol. 16, 1978. The complete paper by
Professor Mayer is available from Menardi-Southern Corp.
J. Aquat. Plant. Manage. 16: 31-33
AQUATIC WEED MANAGEMENT BY
BENTH1C SEMI—BARRIERS
J. Richard Mayer
Research Professor of Environmental Science
Environmental Resources Center
State University College at Fredonia
Fredonia, New York 14063
ABSTRACT
Closely woven fiberglass screening material applied directly
over rooted aquatic plants resulted in plant decomposition
over a two to three week period to produce a weed-free
environment. The screen also retarded the emergence and
re-growth of aquatic weeds over long periods of time. No
adverse ecological effects were observed.
In general the strategies that are effective in weed contfof *
include mechanical weed harvesting, chemical herbicide ' •' *
treatment, dredging, drawdowns, bottom barriers, and bio-
manipulation techniques (Dunst, et al., 1974; Nichols, 1974;
Newroth, 1975; Mayhew and Runkel, 1962).
The two most widely used methods, chemical weed treat-
ment and mechanical weed harvesting, leave much to be
desired. While herbicides may be effective in killing certain
weed species, often only partial or temporary control is
achieved and chemical herbicides must be reapplied. In addi-
tion, herbicides can have detrimental impact on non-target
aquatic biota such as fish and fish-food organisms, limit the
recreational use of aquatic environments, degrade the drinking
water quality of treated waters, and, as biocides, cause
counterproductive ecological change (Smith and Isom, 1967;
Nicholson, 1973; Schultz and Harman, 1974; Schultz and
Whitney, 1974).
Weed harvesting, while regarded generally as a more
desirable management technique than the use of herbicides,
is primarily a cosmetic procedure and often fails to bring
about lasting results. Harvesting is a costly method of weed
control, being both capital and labor intensive (Cayuga
County, N.Y., 1975).
In this paper a fiberglass semi-barrier is described which
is effective in managing the growth of several species of
aquatic weeds. In general, screens having 39 and 62 aper-
Eurasian Milfoil, Union Bay, Seattle,
Washington; shortly before placement of
Aquascreen. Tests conducted by Dr. Michael
Perkins and staff of the University of
Washington; under auspices of the Dept.
of Ecology, Washington State and the
Seattle and King County Metro Authority.
Same spot — immediate control by Aqua-
screen is evident.
Aquascreen still in place after approximately
60 days; one strand of milfoil is evident.
Small growth is dwarf macrophytes.
U.S. Paienl 04.056.936
tures/cm2 brought about complete decomposition of above-
ground rooted aquatic plants beneath the screen in about two
to three weeks. Decomposition of different weed species
occurred at the same rate. During this period SCUBA sur-
veillance revealed that vegetation under screens gradually
turned black and decomposed to yield a totally weed-free
environment. Fish were often observed directly above the
screens. Indeed, no observation was made during these
studies to suggest that the semi-barrier caused any ecological
stress other than to rooted aquatic vegetation.
In summary, fiberglass semi-barrier screens, particularly
screens of mesh size 62 apertures/cm3, have been found to
be an effective means of aquatic weed management. These
screens, which apparently can retain their structural integrity
for long periods of time under water, completely eliminate
rooted aquatic plants within a three-week period and limit
regrowth of weeds to about five percent of normal weed
cover. Weeds emergent through the screen are restricted
in growth to dwarf plants. The semi-barrier appears to be an
ecologically desirable approach to weed management well
suited to selective weed control as opposed to wide-scale
weed eradication.
Beach area cluttered fay unsightly acquatic weeds.
Summing up Aquascreen™
advantages:
Aquascreen installations provide an economically viable
solution to the many problems of aquatic weed growth.
Extensive testing and application have proved its effective-
ness on aquatic weeds in cold climates as well as southern
waters; it is adaptable for extensive applications as well
as for use in small areas. Continuous management of the
highly durable material is possible, and its use eliminates
ecological impact.
Results achieved quickly: Application of Aqua-
screen provides immediate access without quarantine
time or water disturbance.
Weed elimination within 21-40 days: Extensive
testing shows that compressed weeds decompose in
place and dissipate as gases; expensive removal is
unnecessary.
No ecological effects to counter: Compression of
weed communities stops "broadcasting" effect of
harvesting; beach stockpiles are eliminated; chance
damage to adjacent areas by chemicals does not exist.
Fish and wildlife not adversely affected: Natural
balance of animal habitat is unaffected by chemicals or
mechanical disturbances, and can be enhanced by
Aquascreen management.
Special permits not requred: Unlike chemical
treatment, "distant" effects are no hazard with Aqua-
screen; quarantine time is unnecessary since spreading
of chemicals cannot occur.
Long life of material: Aquascreen fabrics are composed
of tough, durable fiberglass encased in an inert coating.
Minimum care ensures long life and reuse of the material
over many seasons.
Installation, equipment, management: Installation
can be accomplished by wading or use of a small boat;
management of large areas, boat lanes and beaches
can be accomplished by periodic relocation of material.
Economics: How does
Aquascreen™ compare?
Long life, together with the management capability of
reuse of the same material would indicate that this is the
most economical method of aquatic weed control.
Beach area as a result of harvesting opera-
tion; aquatic weeds are awaiting removal
operation by truck.
U.S. Patent "4.056,936
Availability of Aquascreen:TM
Aquascreen is manufactured by the Menardi-Southern
Corporation, a wholly owned subsidiary of the U.S. Filter
Corporation.
For complete details, contact:
Menardi-Southern Corporation
Aquascreen Division
P.O. Box 240
Augusta, Georgia 30903
We invite you to investigate the potential of Aqua-
screen as your primary, year-round weed control
method for all applications, including:
Marinas and resort areas — regardless of size.
Beach areas on individual lake property, or as
a group investment.
Flood control channels.
Irrigation canals.
Farm and stock ponds.
Shrimp farming and many other mariculture
operations.
MENARDI-SOUTHERN
C O R P O R A T I O N
P.O. Box 240 / Augusta. Georgia 30903
U.S. Patent "4.056.936
3/16" carbon steel tie down pins placed at each
corner and spaced every ten feet (for thick, heavy
surface growth, space pins every five feet)
for best results be sure screen is stretched flat
and fastened securely to bottom as shown
MEN ARDI - SOUTHERN
C O R P O R A T I O N
P.O. Box 210- Augusta. Georgia 30903
BEFORE
AQUA SCREEN
AFTER
AQUA SCREEN
INSTALLATION CONSIDERATIONS AND POSSIBLE
PROCEDURES: Shallow water installation
In 5 feet of water or less, no special equipment is necessary. It is recommended that you view
the Aquascreen with an aquaface mask to be certain that the screen is anchored properly with
no wrinkles or folds.
Unfold screen.
Lie screen flat on
surface of water.
Initially it will float.
Anchor one end of
the screen with tie
down pins.
Walk down the
screen so it will sink
to the bottom.
Shallow water installation (continued)
Secure other end
and sides with tie
down pins.
Check top of screen
for folds and
wrinkles. Adjust as
necessary.
Deep water installation
In 5 feet of water or more, free diving is recommended for installation of Aquascreen. Use a
mask, snorkle and fins. Scuba gear will help facilitate a deep water installation, but is not
necessary. From a boat, use weights to hold down the screen.
Accordion
fold the screen
to fit in the boat.
Dispense screen
from boat and
weight down with
blocks or bricks
secured to edge of
screen. Continue
dispensing with
weights until
screen is settled.
Screen in place,
check for wrinkles
and folds. Adjust ac-
cordingly. For best
results and max-
imum coverage,
screen should lie
flat on bottom. A
styrofoam bouy
may be used to
mark a deep water
installation.
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List of Regulatory Agencies and Permit Application Forms
JASON M. CORTELL AND
ASSOCIATES INC.
APPENDIX E
LIST OP REGULATORY AGENCIES AND PERMIT APPLICATION FORMS
1.0 REGULATORY AGENCIES
The regional MA Department of Environmental Protection (Formerly DEQE) offices are:
DEP Northeast Regional Office
5 Commonwealth Avenue
Woburn, MA 01801
(617) 292-5695
DEP Southeastern Regional Office
Lakeville Hospital
Lakeville, MA 02346
(508) 947-1231
DEP Central Regional Office
75 Grove Street
Worcester, MA 01605
(508) 792-7650
DEP Western Regional Office
State House West-4th Floor
436 Dwight Street
Springfield, MA 01103
(413) 785-5327
District Office of the Division of Fisheries and Wildlife are as follows:
FIELD HEADQUARTERS:
Division of Fisheries and Wildlife
Field Headquarters
Westborough, MA 01581
WESTERN:
Wildlife District Manager
Hubbard Avenue
Pittsfield, MA 01201
(413) 447-9789
CENTRAL:
Wildlife District Manager
Temple Street
W. Boylston, MA 01583
(617) 835-3607
SOUTHEAST:
Wildlife District Manager
Bournedale Road
Buzzards Bay, MA 02532
(617) 759-3406
CONNECTICUT VALLEY:
Wildlife District Manager
East Street
Belchertown, MA 01007
(413) 323-7632
NORTHEAST:
Wildlife District Manager
Harris Street, Box 86
Acton, MA 01720
(617) 263-4347
2.0 PERMIT APPLICATION FORMS
Copies of blank permit applications for Notices of Intent, Water Quality Certification,
Waterways License Application, and Environmental Notification Forms are included on
the following pages.
E - l
NOTICE OF INTENT
310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
10.99: continued
Form 3
Commonwealth
of Massachusetts
OEOE File No.
Clly/Town
Applicant
(To be provided by OEQEJ
Notice of Intent
Under the
Massachusetts Wetlands Protection Act, G.L. c. 131, §40
and
Application for a Department of the Army Permit
Part t: General Information
1. Location: Street Address
Lot Number
2. Project: Type. , Description
3. Registry: County. .Current Book, & Page.
Certificate (If Registered Land).
4. Applicant
Address
.Tel..
5. Property Owner.
Address ;
Tel..
6. Representative.
Address
.Tel.
7. Have the Conservation Commission and the DEQE Regional Office each been sent, by certified mail or
hand delivery, 2 copies of completed Notice of Intent, with supporting plans and documents?
Yes D No D
3-1
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
10.99: continued
8. Have all obtainable permits, variances and approvals required by local by-law been obtained?
Yes Q No D
Obtained: Applied For: Not Applied For:
i
9. Is any portion of the site subject to a Wetlands Restriction Order pursuant to G.L. c. 131, §40A or G.L
c. 130, §105? Yes Q No O
10. List ail plans and supporting documents submitted with this Notice of Intent.
Identifying
• Number/Letter Title, Date
11. Check those resource areas -wttVrin which work is proposed:
(a) D Buffer Zone
(b) Inland:
Q Bank* Land Subject to Flooding.
Q Bordering Vegetated Wetland* D Bordering
. Q Land Under Water Body & Waterway* D Isolated
(c) Coastal:
Q Land Under the Ocean* D Designated Port Area*
Q Coastal Beach' Q Coastal Dune
Q Barrier Beach D Coastal Bank
D Rocky IntertldalShore* D Salt Marsh*
Q Land Under Salt Pond' d Land Containing Shellfish *
Q Fish Run*
* Likely to involve U.S. Army Corps of Engineers concurrent jurisdiction. See General Instructions lor
Completing Notice of Intent.
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
10.99: continued
12. Is the wetland resource area to be altered by the. proposed work located on the most recent
Estimated Habitat Map (if any) of rare, "state-listed" vertebrate and invertebrate animal species
occurrences provided to the conservation commission by the Natural Heritage and Endangered
Species Program?
YES [ ] NO [ J Date printed on the Estimated Habitat Map Issued
NO MAP AVAILABLE [ j (if any) ;
If yes, have you completed an Appendix A and a Notice of Intent and filed them, along with
supporting documentation with the Natural Heritage and Endangered Species Program by
certified mail or hand delivery, so that the Program shall have received Appendix A prior to the
filing of this Notice of Intent?
YES (•1 NO [ ]
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
10.99: continued
Part II: Site Description
Indicate which of the following information has been provided (on a plan, in narrative description or calcula-
tions) to clearly, completely and accurately describe existing site conditions.
Identifying
Number/Letter
(of plan, narrative __
or calculations)
Natural Features:
Soils
Vegetation
Topography
: Open water bodies (Including ponds and lakes)
— . Flowing water bodies (including streams and rivers)
I Public and private surface water and ground water supplies on or within 100 feet of site
Maximum annual ground water elevations with dates and location of test
.. Boundaries of resource areas checked under Part I, item 11 above
i_. Other
Man-made Features:
Structures (such as buildings, piers, towers and headways)
Drainage and flood control facilities at the site and immediately off the site, including
culverts and open channels (with inverts), dams and dikes
Subsurface sewage disposal systems
Underground utilities
Roadways and parking areas
Property boundaries, easements and rights-of-way
Other
Part III: Work Description
Indicate which of the following information has been provided (on a plan. In narrative description or calcula-
tions) to clearly, completely and accurately describe work proposed within each of the resource areas
Checked in Part I, item.11 above. ' , - . . ' . - '
Identifying
Number/Letter
(of plan, narrative
or calculations)
Planvlew and Cross Section of:
Structures (suchas buildings, piers, towers and headwalls)
Drainage and Hood control facilities, including culverts and open channels (with inverts),
dams and dikes
Subsurface sewage disposal systems 4 underground utilities
- Filling, dredging and excavating, indicating volume arid composition of material
Compensatory storage areas, where required Ih accordance with Part III, Section 10:57
(4) of the regulations
Wildlife habitat restoration or replication areas
Other
Point Source Discharge
Description of characteristics of discharge from poin< source (both closed and open
channel), when point of discharge fails within resource area checked under Part,!, item
11 above, as supported by standard engineering calculations, data and plans, including
but not limited to the following:
3-4
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
10.99: continued
1. Delineation of the drainage area contributing to the point ol discharge;
2. Pre- and post-development peak run-off from the drainage area, at the point of discharge, (or at least Ihe
10-year and 100-year frequency storm;
3. Pre- and post-development rate of infiltration contributing to the resource area checked undefPart I, item
11 above;
4. Estimated water quality characteristics of pre- and post-development run-otl at the point of discharge.
Part IV: Mitigating Measures
1. Clearly, completely and accurately describe, with reference to supporting plans and calculations where
necessary:
(a) All measures and designs proposed to meet Ihe performance standards set lorth under each re-
source area specified in Part II or Part 111 of the regulations: or
(b) why the presumptions set forth under each resource area specified in Part II or Part 111 of the regula-
tions do not apply.
O Coastal Resourca Area Type:
Q Inland
* * *
Identifying number or teller
ol support documents
Q Coastal Resource Area Type;
O Inland
Identifying number or letter
of support documents
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
10,99: continued
C Coastal Resource Area Type:
Q Inland
IcJen'ityirtg numOer or lelier
of support documents
2. Clearly, completely and accurately describe, with reference to supporting plans and calculations where
necessary:
(a) all measures and designs to regulate work within the Buffer Zone so as to ensure that said work
does not alter an area specified In Part I, Section 10.02(1) (a) ol these regulations; or
(b) If work In the Buffer Zone will alter such an area, all measures and designs proposed to meet the
performance standards established (or the adjacent resource area.speciHediin Part II or..
Part 111 of these regulations.
Q Coastal
O Inland
Resource Area Type 8ordered,By 100-Foot Olscrgiiona/y Zone: Identifying number or letter
o( suoi>ort documenls
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
10.99: continued
Part V: Additional Information for a Department of tha Army Permit
1. COE Application No 2 :
(to be provided by COE) - (Name of waterway)
3. Names and addresses of property owners adjoining your property: ...
4. Document other project alternatives (i.e., other locations and/or construction methods, particularly those
that would eliminate the discharge of dredged or fill material into waters or wetlands).
5. 8V»" x 11" drawings in planview and cross-section, showing the resource area and the proposed activ-
ity within the resource area. Drawings must be to scale and should be clear enough for photocopying. ' *
Certification is required.from the Division,of.Water Pollution.Control before the.Federal permit can be
issued. Certification may be obtained by contacting the Division of Water Pollution Control, 1 Winter Street,
Boston, MassachusUts 02108.
Where the activity will take place within the area under the Massachusetts approved Coastal Zone 'I
Management Program, the applicant certifies that his proposed activity complies with and will be conducted
In a manner that fs consistent with the approved program;
- * " « *
Information provided will be used In evaluating the application for a permit and Is made a matter of public
record through issuance of a public notice. Disclosure of this information is voluntary, however, if necessary
Information is not provided, the application cannot be processed nor can a permit be issued.
I hereby certify under the pains and penalties of perjury that the foregoing Notice of Intent and accompanying
plans, documents and supporting data are true and complete, to the best of my knowledge.
Signature of Applicant Dale
Signature of Applicant's Representative Date
"EiciplliB tt ENQ Form 4348 ipprov*d by HQU3ACE. S Mmj 1981".
HED 100 (TEST)
 u .1 ' M A V in - ^ hlt d««»"t""* coolaine • Joint Department of tho Armj and 3til> of M.tmha.ttH ipplitilla*
for • permit !• obtain ptrmiition ta per form icti*Jtt*i in Uniltd Statti »»t*t«. Thi Offiet
•f Miniftntot and Bud«*t (OMB) hn approved thoct qy*alion» required by tn* US Arm* Carpi
of Engineer.. OMB Number OTOI-003* and trnplrition d*t* of 30 September 1983 epplte.". Thl*
•tiltnem *lll b* eet In A point ITP*.
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WATER QUALITY CERTIFICATION
• • D IV IS ION 'OF WATER POLLUTION CONTROL
ONE WINTER STREET
BOSTON, MASSACHUSETTS 02108
APPLICATION for WATER QUALITY CERTIFICATION
for Stream Crossing and Fill in Wetlands
Loca t ion ( t o w n )
Project Name
Applicant
Address of applicant: , _
Name and address of authorized agent if any:
T ^ D E Q E f i l e number: issued by regional
DEQE office.
2. Submit a copy of the Order of Conditions.
3. a) Indicate the status of this project with respect to MEPA
b) Give EOEA number and date of MEPA decision, if any
4. Briefly describe a) the overall scope of the project
b) the scope of work in the wetlands
5. Submit a USGS quad sheet showing the location of the project.
6. a) Provide a plan view of the whole project, site showing all wetland areas
b) Provide a plan view clearly indicating, as appropriate to the proposed
work:
(1) all areas where alteration of wetlands will occur
(2) areas where wetlands compensation will be provided
(3) width and depth jpf, watefs within any construction site
c) Please do notT send any full sized plans which have not been regusted per
6(a) and (b).
7. Name all downstream surface waters within a 2 mile radius of the project site,
8. If fill is to be placed in wetland areas:
a) What volume of fill will be placed? •
b) What materialCs) will fill consist of?
c) What is the total area of wetland filled?
d) Explain measures to be taken to control the discharge of pollutants
(including oils, silt, and any other pollutants present) to waters and
wetlands on site or adjacent to the project site.
e) How much wetland compensation area will be provided?
. (indicate type of we.tland i.e. marsh, pond, etc.)
-2-
9. If construction will occur in the water, provide the following information1
a) , Name of water body or waterway:; ____
b) During what month(s) is the work to occur?
c) What is the duration of actual work in the waterway?
d) During construction what is the expected width, depth, and flow in water
way?
e) What is the nature of the affected sediments?
Indicate the basis for your answer
f) If fill is to be placed in the waterway, what volume of fill will be
pi aced?J
g) Is fill temporary or permanent?
h) What material will be used as fill?
i) Are temporary siltation basins or permanent detention basins planned?
(If yes, enclose plan showing location and dimensions)
j) How will turbidity in the waterway be controlled during the placing
and removal of fill? (Please explain on a separate page).
k) List the construction *steps p;iannded for any work in the waterway
(please use a separate page).
Please return to: Department of Environmental Quality Engineering
Division of Water Pollution Control - Permits
One Winter Street
Boston, MA 02108
(aate) (signature of applicant or authorized
agent)
JJYsf
I 0,.r\>
WATERWAYS LICENSE APPLICATION
DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
DIVISION OF WETLANDS AND WATERWAYS REGULATION
WATERWAYS REGULATION PROGRAM
WATERWAYS LICENSE APPLICATION
FORM 1
WATERWAYS FILE NO.
NAME OF APPLICANT.
ADDRESS
Date received (DEQE use only)
MUNICIPALITY,
STATE
COUNTY.
ZIP
PROJECT DESCRIPTION
PROPOSED USE: WATER DEPENDENT.
DESCRIPTION OF USE:
NONWATER DEPENDENT
BODY OF WATER
[ ] TIDAL WATERS [ J RIVER OR STREAM [ ] GREAT POND [ ] HISTORIC TIDELANDS
(check one of the above)
PROPERTY OWNER
PROPERTY STREET ADDRESS,
MUNICIPALITY COUNTY
APPLICANT'S REPRESENTATIVE
ADDRESS
CONTACT PERSON
SIGNATURE OF APPLICANT,
DATE
TELEPHONE
PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION
DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
DIVISION OF WETLANDS AND WATERWAYS REGULATION
WATERWAYS REGULATION PROGRAM
WATERWAYS LICENSE APPLICATION
DREDGING ADDENDUM
FORM 2
WATERWAYS FILE NO.
DESCRIPTION OF DREDGING PROJECT
PURPOSE OF DREDGING
VOLUME OF MATERIAL TO BE DREDGED,
METHOD OF DREDGING
DISPOSAL METHOD AND SPECIFIC L.QCATION
(PLEASE INCLUDE SEPARATE DISPOSAL SITE LOCATION MAP)
NAME OF APPLICANT
SIGNATURE OF APPLICANT.
DATE
PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION
DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
DIVISION OF WETLANDS AND WATERWAYS REGULATION
WATERWAYS REGULATION PROGRAM
MUNICIPAL CLERK'S CERTIFICATION
FORM 3
WATERWAYS FILE NO.
NAME OF APPLICANT
PROJECT STREET ADDRESS,
CITY/TOWN ____
DESCRIPTION OF PROPOSED USE OR CHANGE IN USE
I HEREBY CERTIFY THAT THE PROJECT DESCRIBED ABOVE AND MORE FULLY DETAILED
IN THE APPLICANT'S WATERWAYS LICENSE APPLICATION AND PLANS IS NOT IN
VIOLATION OF LOCAL ZONING ORDINANCES AND BYLAWS.
SIGNATURE,
TITLE
CITY/TOWN OF_
DATE
PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION
DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
DIVISION OF WETLANDS AND WATERWAYS REGULATION
WATERWAYS REGULATION PROGRAM
MUNICIPAL PLANNING BOARD NOTIFICATION
FORM 4
WATERWAYS FILE NO.
NAME OF APPLICANT
PROJECT STREET ADDRESS,
CITY/TOWN
I HEREBY CERTIFY THAT A COPY OF THE COMPLETED WATERWAYS LICENSE APPLICATION
AND PLANS DESCRIBED ABOVE WAS SUBMITTED BY THE APPLICANT TO THE MUNICIPAL
PLANNING BOARD ON .
DATE
SIGNATURE,
TITLE
CITY/TOWN OF_
DATE
PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION
ENVIRONMENTAL NOTIFICATION FORM
301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
11.28: Environmental Notification Form
ENVIRONMENTAL NOTIFICATION FORM
I. SUMMARY
A. Project Identification
1. Project Name
Address/Location -
B.
City/Town
2. Project Proponent
Address
. Est. Completion3. Est. Commencement
Approx. Cost S Status of Project Design % Complete.
4. Amount (if any) of bordering vegetated wetlands; salt matsh, or tidelands to be dredged,
filled, removed, or altered (other than by receipt of runoff) as a result of the project.
acres square feet.
5. This project is categorically included and therefore requires preparation of an EIR.
Yes . No ?
Narrative Project Description
Describe project and site.
Copies of the complete ENF may be obtained from (proponent or agent):
Name: , Firm/Agency: .
Address: —, Phone No.
1986 THIS IS AN IMPORTANT NOTICE. COMMENT PERIOD IS LIMITED.
For Information, call (617) 727-5830
1/9/87 301 CMR - 101
301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
11.28: continued
P.2
C. List the State or Federal agencies from which permits or other actions have been/will be sought:
Agency Name Permit Date filed; file no.
D. List any government agencies or programs from which the proponent will seek financial assistance
for this project:
Agency Name Funding Amount
E. Areas of potential impact (complete Sections II and III first, before completing this section).
I. Check ail areas in which, in the proponent's judgment, an impact of this project may occur. Positive
impacts, as well as adverse impacts, may be indicated.
Construction Long Term
Impacts Impacts
Inland Wetlands
Coastal Wetlands/Beaches
Tidelands —
Traffic
Open Space/Recreation
Historical/Archaeological '
Fisheries/Wildlife
Vegeiaiion/Trees .^.
Agricultural Lands , -; - -
Water Pollution ' ; - •< ; • ' , '• •
Water Supply/Use '.
Solid Waste
Hazardous Materials
Air Pollution
Noise
Wind/Shadow
Aesthetics ".
Growth Impacts -
Community/Housing and the
Built Environment
Other (Specify)_ —
2. List the alternatives which have been considered.
1/9/87 301 CMR - 102
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F. Has this project been filed with EOEA before? No Yes EOEA No.
G. WETLANDS AND WATERWAYS
1. Will an Order of Conditions under the Wetlands Protection Act (c.!31s.40) or a License under
the Waterways Act (c.91) be required?
Yes No
2. Has a local Order of Conditions been:
a. issued? Date of issuance ; DEQE File No. L_ .
b. appealed? Yes ; No — .
3. Will a variance from the Wetlands or Waterways Regulations be required? Yes ;
No !.
II. PROJECT DESCRIPTION
A. Map; site plan. Include an original 8% x 11 inch or larger section of the most recent U.S.G.S.
7.5 minute series scale topographic map with the project area location and boundaries clearly
shown. If available, attach a site plan of the proposed project.
B. State total area of project:
Estimate'fe.e number of acres (to the nearest 1/10 acre) directly affected that are currently:
1. Developed acres 6. Tidelands acres
2. Open Space/ 7. Productive Resources
Woodlands/Recreation acres Agriculture .• acres
3. Wetlands acres Forestry acres
4. Floodplain acres 8. Other acres
5. Coasial Area acres
C. Provide the following dimensions, if applicable:
Existing Increase Total
Length in miles
Number of Housing Units
Number of Stories
Gross Floor Area in square feet
Number of parking spaces
Total of Daily vehicle trips to and from site
(Total Trip Ends)
Estimated Average Daily Traffic on road(s)
serving site
1 ,2—:
3
D. TRAFFIC PLAN. If the proposed project will require any permit for access to local roads or
state highways, attach a sketch showing the location and layout of the proposed driveway(s).
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HI. ASSESSMENT OF POTENTIAL ADVERSE ENVIRONMENTAL IMPACTS
Instructions: Explain direct and indirect adverse impacts, including those arising from general
construction and operations. For every answer explain why significant adverse impact is
considered likely or unlikely to result. Positive impact may also be listed and explained.
Also, state the source of information or other basis for the answers supplied. Such
'environmental information should be acquired at least in part by field inspection.
A. Open Space and Recreation
1. Might the project affect the condition, use,.or access to any open space and/or recreation
area?
Exp/anation and Source:
2, Is the project site within 500 feet of any public open space, recreation, or conservation land?
Exp/anafion and Source:
B. Historic and Archaeological Resources
1. Migtu any site or structure of historic significance be affected by the project? (Prior
constfnalion with Massachusetts Historical Commission is advised.)
Explanation and Source:
2. Might any archaeological site be affected by the project? (Prior consultation with
Massachusetts Historical Commission is advised.)
Explanation and Source:
C. Ecological Effects
1. Might the project significantly affect fisheries or wildlife, especially any rare or endangered
species? (Prior consultation with the Massachusetts Natural Heritage Program is advised).
Explanation and Source; • ,
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2. Might the project significantly affect vegetation, especially any rare or endangered species
ol plant? (Prior consultation with the Massachusetts Natural Heritage Program is advised.)
{Estimate approximate number of mature trees to be removed: )
Explanation and Source:
3. Agricultural Land. Has any portion of the site been in agricultural use within the last 15 years?
If yes, specify use and acreage.
Explanation and Source:
D. Water Quality and Quantity
1. Might the project result in significant changes in drainage patterns?
Explanation and Source:
2. Might the project result in the introduction of any pollutants, including sediments, into marine
waters, surface fresh waters 01 ground water?
Explanation and Source:
3. Does the project involve any dredging? No Yes Volume . If 10,000
cy or more, attach completed Standard Application Form for Water Quality Certification,
Part 1 (314 CMR 9.02(3), 9.90, DEQE Division of Water Pollution Control).
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4. Will any part of the project be located in flowed or filled tidelands. Great Ponds, or other
waterways? (Prior consultation with the DEQE and CZM is advised.)
Explanation and Source: "~ ~
5. Will the project generate or convey sanitary sewage? No . Yes
If Yes, Quantity: : gallons per day
Disposal by: (a) Onsite septic systems Yes No
(b) Public sewerage systems (location; average and peak daily Hows to
treatment works) :'......-. Yes No
Explanation and Source:
6. Might the project result in an increase in paved or impervious surface over a sole source
aquifer or an aquifer recognized as an important present or future source of water supply?
Explanation and Source:
1. Is the project in the watershed of any surface water body used as a drinking water supply?
Explanation and Source:
8. Are there any public or private drinking water wells within a 1/2-mile radius of the proposed
project?
Explanation and Source:
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9. Does the operation o/ the project result in any increased consumption o! water?
Approximate consumption gallons per day. Likely water source(s) _
Explanation and Source;
E. Solid Waste and Hazardous Materials
1. Estimate types and approximate amounts of waste materials generated, e.g., industrial,
domestic, hospital, sewage studge, construction debris from demolished structures. How/
where will such waste be disposed of?
Explanation and Source:
2. Might the project involve the generation, use, transportation, storage, release, or disposal
of potentially hazardous materials?
and Source:
3. Has the site previously been used for the use, generation, transportation, storage, release,
or disposal of potentially hazardous materials?
Exp/anafion and Source;
F. Energy Use and Air Quality
1. Will space heating be provided /or the project? If so, describe the type, energy source, and
approximate energy consumption.
Explanation and Source:
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2. Will the project require process heat or steam? If so, describe the proposed system, the fuel
type, and approximate fuel usage. ... _
Explanation and Source:
3. Does the project Include industrial processes that will release air contaminants to the
atmosphere? I/ so, describe the process (type, material released, and quantity released).
Explanation and Source:
4. Are there any other sources of air contamination associated with the project (e.g. automobile
traffic, aircraft traffic, volatile organic compound storage, consrruciion dust)?
Explanation and Source:
5. Are there any sensitive receptors (e.g. hospitals, schools, residential areas) which would be
affected by air contamination caused by the project?
Explanation and Source:
G. Noise
1. Might the project result in the generation of noise?
(Include any source of noise during construciion or operation, e.g., engine exhaust, pile
driving, traffic.)
Explanation and Source:
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2. Are there any sensitive receptors (e.g., hospitals, schools, residential areas) which would be
affected by any noise caused by the project? - _
Explanation and Source:
3. Is the project a sensitive receptor, sited in an area of significant ambient noise?
Explanation and Source:
H. Wind and Shadow
1. Might ihe project cause wind and shadow impacts on adjacent properties?
Explanation and Source:
Aesthetics
1. Are there any proposed structures which might be considered incompatible with existing
adjacent structures in the vicinity in terms of size, physical proportion and scale, or
significant differences in land use?
Explanation and Source:
2. Might the project impair visual access to waterfront or other scenic areas?
Explanation and Source:
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IV. CONSISTENCY WITH PRESENT PLANNING
Discuss consistency with current federal, state and local land use, transportation, open space,
recreation and environmental plans and policies. Consult with local or regional planning
authorities where appropriate.
V. FINDINGS AND CERTIFICATION
A. The pnrofic notice of environmental review has beenAviJJ be published in the following
newspaper(s):
(NAME) (Date)
B. This form has been circulated to all agencies and persons as required by 301 CMR 11.24.
Date Signature of Responsible Officer
or Project Proponent
Date Signature of person preparing
ENF (if different from above)
Name (print or type)
Address
Telephone Number
Name (print or type)
Address
Telephone Number
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